Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



600064860 




E.lllm. IlADCl.. 



fi^Gy'o 



c 



-«_- 



x^ 



SKETCHES 



OF THE 



PHYSIOLOGY OF VEGETABLE LIFE. 



Btortoa lb Bftntafon^ Priattn, JohMon't Court, Fl««t Street* Lendoow 



SKETCHES 



OF THS 



PHYSIOLOGY 



OF 



VEGETABLE LIFE. 



BY THE 



AUTHORESS OF "BOTANICAL J>IALOQUES:' 

II.' 
... ; *.< f 






What tluogs ioe*er are to an end refen'd. 
And in their motions still that end regard, 
Alwajs the fitness of the means respect — 
These as conducive choose, and those reject- 
Most by a judgment f(»eign and unknown 
Be guided to their end, or by their own. 

Blacxmoub's Cnatien. 



LONDON : 

FOB JOHN HATCHARD, BOOKSELLER TO HER MAJESTY., 
180, OPPOSITE ALBANY, PICCADILLY. 

1811. 



I 3 V : 



This small volume is submitted to the 
Public by the Authoress of Botanical 
Dialogues^ with the intent rather to excite 
^nd to direct, than to satisfy inquiry; 
and she entertains the flattering expec- 
tation, that, by laying before the youthful 
student of Botany a variety of curious 
and extraordinary facts in the habits and 
properties of Vegetable life, she may be 
the means of ei^ending the present pre- 
vailing taste for the nomenclature and 
classification of Plants to the more usefiil 
^nd interesting part of the scienge^ the 
Physiology of Vegetatiori. 
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Plate I. 




EXPLANATION OF THE PLATES. 



PLATE h 
(Rrferred to at page 152.) 

Fig. 1. A plant of common Oat^ taken out of a 
manured border^ to shew the very long tubular cord by 
which the coronal-roots are separated from the seed- 
roots. And to shew also the bud-roots from various 
points; Cy coronal -roots; l, seed-roots; c, Cy roots 
protruded from the buds formed at the points of the 
stem. 

Fig. 8. A plant of Oat^ to shew the very short tubular 
cord betwixt the coronal and the seminal roots ; dy coro- 
nal^ ey seminal. This difference might probably arise 
from the greater or less depth of earth into which the 
seeds were planted. 

Fig. 3. A young plant of Asparagus^ sowed in 
March, taken out of the ground May 30th ; Qy the seed, 
firm and full ; by the bud. 

Fig. 4. An Asparagus plant, of the same period of 
growth ; Cy the seed, shrivelled, the outer coat only re- 
maining; ay the bud, fully expanded. 
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XXPLANATION OF THE PLATES. 



PLATE IF. 

(Rrferred to at page 152.) 

Fig. I • A plant of common Oat 5 the outer husk of 
the cotyledon opened to display the manner of the 
germ shooting from the inner part. 

Fig. 2. A plant of Wheats at the same period of 
growth, shews the germ shooting from the outside of 
the cotyledon. 

Fig. 3. A plant of Wheat, to shew the seminal and 
coronal roots ; a, seminal; 2^, coronal. 

Fig. 4. The same in a plant of common Oat. 

Y\g. 5. A plant of Av^na F4tua^ to shew the seminal 
and coronal fibres. 
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EXPIiANATJOM OF THB PLATBS. 



PLATE III. 

(Rrferred to at page 152.) 

Fig. 1. A common Nut, August 4th, opened, to 
shew the minuteness of the kernel, or cotyledons, and 
its adhesion, by the narrow end, to a cord, by which it 
is connected with the pithy substance which lines the 
shell. The kernel in a state of mucilage. 

Fig. 2. A common garden Nut : to shew the in- 
creased size of the kernel from August 4th to August 
18th, the line round the kernel, and the line down the 
middle of the shell, are formed of a dark pithy sub- 
stance, uniting the kernel to the base of the shell ; this 
cord and pithy substance adhere only to the skin of the 
kernel. 

Fig. 3. October 2d. A nut kernel at full growth. 

Fig. 4. A plant of Filbert, to shqw the manner of 
germination, a; taken out of the ground at fifteen 
months growth; the shell dropped; the kernel ap- 
parently plump and fresh : when examined, found to 
be wrinkled and dried. 

Fig. 5. An Apricot kernel, to shew the adherence of 
the kernel to the shell by a small part of the skin. 
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EXPLANATION OF THE PLATES. 



PLATE IV. 

(Referred to at page 152.) 

Fig, 1. One side of a Walnut, to shew the cotyle- 
dons, or kernel^ lying within the pithy lining of the 
shell, slightly attached to it by the outer skin. 

Fig. s. The other side of the same, jto shew the germ 
within the cotyledons : the cotyledons in a state of 
mucikige. 

Fig. 3. A Walnut plants sowed in spring, taken out 
of the ground in July ; shews the manner of germina- 
tion : the kernel firm, and sweetish to the taste. 

Fig. 4. A seed-vessel of au Ash tree, split, to shew 
the cord by which the seed is attached to the base of 
the seed-vessel. 

Fig. 5. A seed-vessel of Ash ; the seed-vessel opened, 
to shew the cotyledon containing the germ, split in two 
lobes ; the plume and radicle of the germ divided. 

Fig. 6. One side of the seed-lobes of Ash, containing 
the germ undivided. 

Fig. 7. A berry of Alpine Rose; the seeds drawn 
out, to shew the manner in which they are attached to 
the pulpy seed-vessel by a thread, or bunch of vessels. 
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SXPLAVATION OF THE FLATES« 



PLATE VI. 

(Rrferred to at page 153.) 

Fig. 1« The plume^ with the radicles and ball^ a^ a^ a^ 
separated from the shell of the Coeoa-nut : the kernel^ 
or cotyledon^ which lined the shelly dry and not eatable; 
the pithy ball^ b^ soft to the touchy very spongy and 
oily ; not any of the milky liquor^ usually found within 
a Cocoa-nut^ previous to an advanced state of germina-* 
tion, remained ; the spongy ball nearly filled the shell. 
The kernel-like part, at the broad end of the shell, was 
very thin, and the colour of the brown coat of tbe 
kernel visible througb it* 
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£XPLANATZON OF THB PLATES. 

PLATE VII, 

(Referred to at page 153.) 

Fig. 1 • A Cocoa-nut^ opened, to shew an appearance 
which is not to be seen before germination has taken 
place. The black rim, a, marks the shelly the second 
line the thickness of the kernel, or cotyledon ; by sup- 
posed the rudiment of the plume, the upper part of 
which had been broken off; c, the pithy ball. The 
nut was full of milky liquor ; the kernel perfectly juicy. 
By nicely cutting away the kernel part^ the communi- 
cation of the ball, and the supposed rudiment of the 
plume, was plainly visible. The ball, in the state of 
growth represented at Fig. t, was as hard and juicy, as 
the kernel of a common nut folly grown. 

Fig. 2. A small piece of the )cemel-like lining of a 
Cocoa-nut, which, externally, had no appearance of 
germination, except a small rise of the kernel through 
one of the holes of the shell. When carefully sliced^ 
the germ, J, was found lying in a small cavity of the 
kernel, or cotyledon, with the rudiment of the pithy 
ball, e, to which it was attached. 

Fig. 3. The outside of the whole of the germ, taken 
out of the cavity within which it was lodged. No ap- 
parent communication betwixt the germ with its ball 
and the cotyledon, or kernel part of the nut : no distinct 
appearance of leaves in the germ ; the two parts marked 
. ., sweet to the taste ; the upper part bitter. 

Fig. 4. The same as No. 3, split in two parts. 

N.B. The radicle of the germ of Cucumber ia 
sweetish to the taste ; the plume very bitter. 
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EXPLANATION OF THE PLATKS. 



PLATE VIII. 

(Referred to at page 158.) 

« 

Fig. 1, A small scaly bulb of Orange Lily, to shew 
the radicles from the joints of the stem, a, a. 

Fig. 2. The same ; the outer scales taken off, to shew 
ihe new forming bulb, c. 

Kg. 3. A leaf-bulb of Fiery Lily. 

Fig. 4. The same opened, to shew the new bulb, a. 

Fig. 5. A leaf-bulb, of older growth, of Fiery Lily, to 
shew the stem bulbs, a, a. 

Fig. 6. The same ; i, the new bulb. 

Fig. 7. A bulb of Hare-bell. 

Fig. 8. The same 5 the outer coat scraped off, to shew 
the new bulb, a. 

Fig. 9. A bulb of Fritilldria Meledgris. a, shews the 
state of the seed-vessel when taken out of the ground. 

Fig. 10. The same bulb opened ; i, the new bulb. 

Fig. 11. A leaf-bulb of Fritilliria Imperidlis. 

Fig. 1«. The new bulb. 

Fig. 13. A Hyacinth bulb, the outer coats cut from 
the caudex, or base, from whence they sprang, a, the 
new bulb; i, the old stem of the flower. The leaves 
were beginning to decay at the time the bulb was taken 
out of the ground ; the flower-stem quite decayed. 
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EXPLANATION OF THE JPLATR8. 



PLATE IX. 

(Referred to at page 158.) 

Fig. 1. A Tulip bulb^ splits to shew the position of 
the flower-stem within the coats of the bulb of the pre- 
ceding year^ a, and the newly-formed bulb on the tide 
of the flower-stem, h. 

Fig. 2. A Tulip root, taken out of the ground July 6; 
the stem and leaves entirely withered ; not any thing 
remaining of the old bulb, except a few dry husks^ a. 
If the new bulb ; o a smaller newly-formed bulb stick* 
ing amongst the dry husks. 

Fig. 3. The larger bulb, the outer skin taken off^ f, 
the stem of the flower of the preceding year. 
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BXPIANATION OF THE PLATES* 



PLATE X. 

(Referred to at page 159.) 

Fig. 1 • A bulb of Tulip^ taken from a glass of water^ 
wherein it had put forth the processes^ a, a, a, and 
the small bulb b. c, the flower^ decayed; not any 
large bulb formed ; the old root decayed. 

Fig. 2. A Tulip root^ with the stem^ to shew the 
bulb formed on the flower stem^ d, and the unusual 
form of the leaves. 

Fig. 3. Another stem^bulb of Tulip, a. 

Fig. 4. A root of Iris Xiphium, to shew the extra* 
ordinary product of bulbs, l^ l, l, l, new bulbs. 
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"• BXPLANATION OF THE PLATES. 



PLATE XL 

^ (Referred to at page 160.) 

Fig. 1. A Colchicum bulb^ taken out of the ground 
September S6^ 1793 ; apparently only a single bulb. 
'o^ a, Uf flowers. 

Rg. 2. The same^ stripped of the brown husk ; a, a, 
jSbres belonging to the bulb from which the two flowers, 
ij b^ grow ; c, a bulb on the opposite side of the large 
bulb^ bearing only one flower ; d, the large bulb of the 
preceding year ; e^ the decayed remainder of the root- 
fibres ; f^ the decayed remainder of the leaves. 

Fig. 3. Two Colchicum bulbs. October 1, taken 
from the large bulb of the preceding year, A ; stripped 
. of the husks and films ; the flower, the green leaves, 
and the rudiment of the new bulb remaining ; a, the 
flower, with its tube; l, t, the tender green leaves; 
c, c, the rudiment of the new bulb, with its fibres. 

Fig. 4. The same, the flower taken off", to shew the 
situation of the seed-vessels in the bosom of the young 
green leaves, a. 

Fig. 5. August 24. To shew the state of the new 
' bulbj a, at that period. 

Fig. 6. A Colchicum bulb^ taken up in May. a, a, 

bulbs formed the preceding autumn ; i, the withered 

' remains of the old bulb. The leaves of the new bulbff 

were at their full growth^ not any seed-vessels withia 

them. 
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EXPLANATION OF THE PLATES. 

PLATE XII. 

(Referred to at pages 161 — 163.) 

Fig. 1. A bulb of Crocus^ May 24th. a^ the new 
bulb; I, the old bulb, nearly absorbed. 

Fig. 2. Bulb of Crocus ; . . flowers for the ensuing 
year, with the rudiments of new bulbs. 

Fig. 3. Crocus bulb, November, to shew the state of 
the flowers, a, a, u ; new bulb, c. 

Fig. 4, 5. Seedling plants of Crocus ; sowed, autumn 
1791; taken out of the ground, March 1792. At 
Fig. 4, • shews the seed remaining to the plant firm and 
juicy; a, at Fig. 5, shews the small new bulb at the 
base of the leaf, on the summit of the old bulb, the 
sheath being taken ofi^ 

Fig. 6, 7. Crocus bulbs of the second year's growths 
Fig. 7, at a, a long process from the bulb ; i, an offset. 

Fig. 8. Crocus bulb of the second year's growth. 

Fig. 9. Crocus bulbs of extraordinary forms. 

Fig. 10. Two new bulbs formed from a Crocus bulb; 
a, the remainder of the old bulb. 

Fig. 11. A bulb of Erythronium (Dog-tooth Violet), 
December 1790. a, the remainder of the bulb of 1789; 
the^ greater part of which had been absorbed by the new 
bulb, hi €, the green bud, containing the flower; d, an 
oflset. . 

Fig. 12. The flower taken out of a bulb of ErythnS- 
nium, to shew the rudiment of a new bulb, a. 

Fig. 13. An old bulb of Gladiolus Communis; a, a 
new bulb ; b, b. long process from the old bulb ; . an 
offset. 

Fig. 14. An extraordinary production of the bulb of 
GIadi61us. 

Fig. 15. Orchis M6rio, taken from an engraving, to 
shew the two bulbs, a, a. 

Fig. 16. A plant of Monorchis, taken from an en-- 
graving, to shew the newly-formed bulb, a, resembling 
the manner of growth of bulbs of Potatoe ; I, the oIq 
bulb. 



EXPLANATION OF THE PLATES. 



PLATE XIII. 

(Referred to at page 165.) 

Fig. 1. A plant of Potatoe, to shew the young bulb§, 
or Potatoes^ formed at the end of the fibrils^ a, a, a^ a, 
a, a. ly the piece of Potatoe from which the branch 
was put forth. 
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JEXPLANATION OF THE PLATES. 



PLATE XIV. 

Fig. 1. A bud of Aconitum (Blue and White Monk's- 
hood) ; a, an old stem^ with the withered bud of the 
preceding year ; I, the part by which the new bud is 
attached to the old one ; c, the new bud^ with many 
fibres. 

Fig. 2. The new budcu t open; the outside of the 
bud shewn; a^ the leaves folded in the bud. 

Fig. 3. An open outer-leaf^ taken from the young 
bud. 

Fig. 4. An inner leaf of .the same bud. 

Fig. 3. A bud of European Tr611ius. a, the new 
bud^ in the midst of old decayed leaves^ adhering to the 
part analogous to the caudex of bulbs^ b. 

Fig. 6. The bud cut open, to shew the embryon 
flower, a. 

Fig. 7. A bud of Chelone, expanded ; a, a, a, a, a, a, 
shew the new bud and its fibres; b, a new forming 
bud, with the summit broken off; c, the root-fibres; 
d, the old decaying stem, with two root-fibres. 

Fig. 8. A new bud of Chrysoc6ma, a, a, with small 
buds at the base. 

Fig. 9. A new bud of Chrysocoma, a, with the old 
stem, b» 
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1 HE taste for botany which has of late 
years so generally prevailed amongst all 
ranks and ages of society, and hiore pe- 
culiarly manifested itself in the younger 
part of the female sex, has long rendered 
me desirous to attempt to lead the more 
inquiring minds of those engaged in this 
interesting and rational pursuit, to a 
deeper investigation of the habits and pro- 
perties of that division of organized na- 
ture denominated the vegetable king- 
dom, than is usually entered into by 
students of the technical part of th^ 
science. Hitherto, however, research 
into the economy of vegetation has been 

B 



too limited to admit of the result beingf 
formed into a regular elementary treatise ; 
and the few books from which informa- 
tion might have been obtiained, too phi- 
losophical, and top voluminous, to amuse 
the leisure hour of youthful students. 
These impediments* no longer remain; 
and we have now various treatises on the 
physiology of the vegetable creation, 
which, with the book of nature open be- 
fore us, will render the comprehensioji of 
•this most interesting part of the science 
by no means difficult. 

To Dr. Benjamin Barton, an American, 
we are indebted for the first English ele- 
mentary treatise, which, with an exten- 
sive delineation of systematical botany, 
has coiaibined a succinct view of the phy- 
siology of vegetation ; mingling with the 
whole a variety of curious fact and obser- 
vation, from which the young student 
may derive a considerable portion of in- 
struction and amusement. We have 
translations of Professor Willedenow's^ 
Principles of Vegetable Philosqphy, dk 
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parts of M. Mirbers *^ Traite d'Anatoibfe 
et de Physiologic Vegetales f and^cabova 
all, the higbly respected President xrf'the 
Linneaii' Society hiaa given us^an Intnp 
duction to Physiological and Systemati- 
cal Botany, comprising a compenditim^ of 
the various opinions of the most able phi*- 
losophers in the science of vegetation, 
and of facts the most worthy to excite 
our attention ; added to which^ we: find 
that, liberal; obseryatiojn, and • candid re- 
mark, which ought ever to accompany' 
true, knowledge, and which peculiarly 
distinguish the writings of Dr. Smiths 
An attentive perusal of these books, wijth 
a comparative view of the subjects od 
which they treat, will afford the student 
competent information of those parts apid 
propertiejs of vegetables fi'om which he 
can alone expect to obtain the knowledge 
of their natural history ;— a wide field of 
research and speculation^ open equally to 
the learned and unlearned inquirer. 

Although it is firom Barton, Willede- 
now, and Smith, only> that we have coni- 
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|ikte etemetitafy treat^ses^ th^re are vft* 
tious aathoiis feom whose works much 
iinpiMtant informaticHi and eritertaknneirt 
may be receiTeA Dr. Nekemiah Grewv 
ihc first English philosophic writer on 
Vegetation, delBils, m his Ans^my of 
Plants, a variety of important and in- 
teresting observations : the Vegetable Sta- 
ticks of Dfi Hales, the writings of the 
ingenious Professor Bradley, aibrd us 
much acute remark ftnd valuable opinion : 
from papers of the French Institute, from 
tarious detached papers whidh may be 
found in- different periodical publication^^ 
nbiuch curious nlatter may be coHected: 
M/ Bcmnet on the Use of Leaves iir 
!^ants, Duhamers References, La Phy- 
nqtie des Arbres, lay before us numerous 
interesting and well-executed experi- 
ments. Noif must I omit the works of 
^ late celebrated philosopher, and much- 
lamented member of society. Dr. Darwin, 
on the subject of vegetable physiology : 
and although, as being derived more fi*om 
speculative inquiry than from actual ex- 



periment, his theories ought to be re- 
ceived with caution, the young student 
will not act wisely if he be deterred 
from giving due weight to the ingenuity 
of bis conjectures by the alarm he may 
receive at the boldness of them. And 
here I cannot but lament not having It i^ 
my power to direct my inquiring pupil to 
the papers of the ingenious Mr. Andrew 
Knight, on the interesting subject of the 
ascent and descent of the sap in trees, 
and various observations equally worthy 
to engage the attention, except as scat* 
tered fragments in the Philoeophical 
Transactions, or in different periodical 
publications. These papers must be 
esteemed of the first consequence to the 
student of vegetable philosophy ; their 
author having accompanied theory with 
experiment throughout the whole of his 
researches : and as, from the ingenuity of 
his abilities, and the advantage of unin- 
terrupted leisure, enjoyed from his situa^* 
tion in life, he seems peculiarly fitted for 
inquiry into this intricate and amusing 



br&Tlch of natural history, we may be al- 
lowed to hope he will soon give to the 
world these vahiable papers collected into 
a^whole; thereby rendering them more 
generally useful than while they remain 
in: their present dispersed state they can, 
comparatively, be found. 

; As now, therefore, the botanical student 
is no longer destitute of books by which 
liejniay guide and direct his researches in 
ihe : physiological part of the science, I 
am desirous, by laying before him a short 
^sketch of the most remarkable pheno- 
iBeJoa in the history of vegetable life, to 
jstimulate his . curiosity, and. to excite his 
^emulation, to enter. himself on the list of 
^ose.' ingenious inquirers whose experi- 
]iients:tend to .the elucidation of that in- 
Heresting point of doubt, *' Whether vege- 
tates i are possessed of faculties which 
la^ay; entitle them to ^ place amongst the 
^naal > orders of Jthe creation?'' Facts 
jjyiidiinalogy must combine their evidence 
-jOj establish their, xlaim: to animal nature : 
^^ifi^:^. a pijtpii;ofithe. school, of t^nneus 
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liave made any proficiency in the botani* 
<?al system of that great master, and re- 
main wholly ignorant of the philosophical 
part of the science : neither can the in- 
telligent student have exercised that nice 
and discriminating investigation of the 
various parts of fructification, which is 
necessary to the distinction of the respec- 
tive genera, without having experienced 
^ome desire of acquiring more extended 
information respecting the habits and dis- 
positions of plants, than the limited study 
of their classification could supply, and 
which, by am inquiring mind, can be 
•esteemed an introductory step only to 
the knowledge of the vegetable crea- 
tion^ 

The great progress which has lately 
been made in the discoveries and im- 
provements of vegetable physiology has 
laid before us almost innumerable experi^* 
ments, ingeniously planned and accu*^ 
rately executed, all tending to elucidate 
the habits and structure of vegetable nar 
ture ; a subject so intricate, and diffi^^ult to 
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investigate, that there are few point? 
wherein the strictest researches of the 
KiO^t ablp naturalists have yet proceed- 
ed far beyond conjecture. The young 
student should not, however, be detecred, 
by the difficulty of arriving at decided 
information, from the pursuit of a subject 
wherein his labours will meirt their reward 
by the beauty, delicacy, and v?iriety pf 
structure in each individual of the vege- 
. table kingdom, which a nearer Ti^searph 
into the economy of their nature will 
present to his vipw. And although the 
abilities belong to few which c^n enable 
mankind to look into the heights aad 
depths of this world of wpjider^, theye 
may be found, in all parts of both the 
vegetable and animal creation ^nattex, suf- 
ficiently obvious to the eye of the coni- ^ 
mon observer, tp engage the mind and 
usefully ocgupyi the time of ^e young 
physiologist ; and if he bear in mind that ap* 
tual observation and acpurate record must 
fiu:nish instruction whprev^r they may 
be found, he cannot wanjt ^ stimulus^^ to 





the indulgence of his taste for the beau- 
ties of nature, in a systematic investiga- 
tion of the modes and structure of the 
various interesting objects which in every 
path solicit iiis attention; giid while he 
may learn the useful lesson of humility, 
hy the difficul:y he finds in acquiring aij 
accurate knowledge of even the most 
simple work of our great Creator, he 
may be encouraged to proceed t^ the 
reflection, thit it is firom an accumulation 
of well-condiicted experiments, and facts 
accurately stated, that any just theory of 
vegetable life can be deducted. If, there- 
fore, he caa add, to the general stock of 
knowledge on this interesting subject;, 
the peculiarities and habits of one genus 
only, his tine in the research of the secrets 
of this beiutiful part of nature will pot 
have been idly employed. Limited and 
erring as are the human faculties, we can- 
not but ae sensible that we are indebted 
to the vise exertion of them, not only 
for the comfort and accommodations of 
refined life, but even for the necessaries 
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essential to our existence ; and when we 
tftk« a view of the very slow degree 
by which the highest of the arts and 
$<iiences-have attained perfection, we shall 
not be discouraged by the little we may 
be able to effect^ from attempting those 
discoveries which may be within our 
power. 

However philosophers may differ in 
ffespefct to the final cause cf the various 
beautifbl phenomena exhioited by the 
vegetable creation, no one can doubt of 
facts which may be made obvious to the 
eye of every attentive observer; the living 
principle of vegetables beiig scarcely 
more easily perceptible than that variety 
<tf spontaneous movement wUch renders 
their subject so peculiarly interesting; 
and, although these movemeits are yet 
generally attributed tothe effects alone 
of irritability, may we not venture to 
heaitate in giving our assent to this opi- 
nion, until further observation sKall have 
moi*e fully established the feet ? Nor can 
llre^ • conteihplate the subject without being 
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led to the belief, that those movements of 
vegetable life, so well directed as a 
mean to the attainment of an etid, must 
proceed from a superior cause -to that 
alone by which inanimate matter may be 
excited into motion. Be this, however, 
as it may, it is certain that the deficiency 
of sensation in plants has not yet been 
ascertained ; and we must recollect, that 
the existence of the sensitive faculty in 
vegetable life, has been acknowledged 
and maintained by naturalists of distin- 
guished abilities. 

While, therefore, we are withheld, by 
this contrariety of opinion, from submit- 
ting our judgments to the authority of 
even the most respectable writers, we 
must learn to doubt the apparent result of 
our own researches, and careftilly divest 
ourselves of partiality to either system in 
the examination and experiments of the 
facts which present themselves to our 
consideration. Bv an attentive observa- 
tion of the motions of vegetable life, we 
discover in plants an appearance of voli- 
tion equal to that which manifests itself 
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in various tribes of the animal creation. 
The astonishing mixture of animal and 
vegetable nature throughout the tribe of 
ZOophyta, seems to lay a foundation of 
analogy betwixt the two kingdoms not 
very easily to be shaken. In the lower 
oniiers of zoology there exists a wonder- 
ful tribe of beings, so distinct from the 
common appearance of animal life, that 
tiiey seem almost equally allied to the 
vegetable creation. Among these ex- 
traordinary productions of nature, the 
Actiniae form a genus of the most beau- 
tiful and curious kind; and one of the 
species, frequently found on tlie shores of 
this country, so nearly resembles the Dou- 
\)le Anemone in its appearance, as to 
jtuive familiarly obtained the name of 
that flower. This curious animal struc- 
ture adheres so strongly to the rocl^ as 
oiien to be lefi, at the ebbing of the sea, 
9bove the water, although it is generally 
found below its surface. Wheo separ^ed 
£rom its native rock, it becomes languid, 
liike a plant deprived of the earth wherein 
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it grew, and still further fnreserves tibc 
analogy to vegetable existence by tlwf 
capability of being divided intf)^ several 
parts, each of which becomes a completer 
animal : the manner, however, in which 
the division is made, nmst^ as in vege^ 
tables, be attended to. The Actiniae also 
resemble plants, by preserving life when 
kept in vessels of sea water, and producing^; 
in that confined state, a numerous off- 
spring, although they make no progresr 
in growth ; a circurtistahce similar tof bul- 
bous roots placed in water, which retaihr 
strength sufficient to enable them tor 
throw out young bulbs, but lose then 
power of re-producing a vigorous flower-^ 
ing bulb, as when they are supplied with 
the more nutritious juices of the eardt; 
The Sertularia is a genus of the zoophyte 
class^ so remarkable for its vegetable ap' 
pearance, as to be commonly esteem^^ 
a kind of sea-moss. The Sertularia Kn- 
nata, one of the most elegant i^pecies^ 
of this curious production of naturejr 
and the most simple in structure, is fre- 
<]uently found adhering to oysters and 
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other shell-fish^ and could neverj by A 
casual observer, be supposed of animal 
nature : and, indeed, so late as the be- 
ginning of the eighteenth century, it was 
the opinion of some ingenious naturalists, 
that several species of zoophytes were of 
vegetable origin; nor was it till within 
the last seventy or eighty years, that the 
fact of their belonging to the animal 
order of the creation was fully esta- 
blished. 

The deficiency of a brain in the vege- 
table structure, has been esteemed a de- 
ijisive mark of distinction between the 
* plant and the animal; but this line of 
separation is set aside by an attention to 
the lower orders of animal life, the most 
accurate research not having yet disco- 
vered in the Polypus either brain, nerves, 
or muscles. The polypus preserves its 
analogy to vegetable life in a variety of 
circumstances ; and in not being . an ani- 
mal difficult to obtain, and whose habits 
are easy to be observed, forms the best 
object of comparison between the two 
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kingdoms that can be presented to thje? 
yoiing student But it is not in the poly- 
pus alone we find that deficiency of 
organs, which has been supposed to form 
the hue of distinction between the animal 
and vegetable creation. Dn Hooper* is 
said to have proved^ that nothing like 
nerves can be found in the system of 
Intestinal Worms. Yet no one doubts of 
these beings having the faculty of sensa-r 
tion. In the papers of the Linnean 
Transactions, vol. ii,, we have an account 
of the Taenia (tape-worni) ; wherein we 
find, that in the animals of this genus^ 
not any thing resembling a brain or 
nerves has been discovered, nor yet any 
particular organs of sense, the sense of 
touch being the only evident source 
of intelligence which they possess; and 
herein we perceive a still closer analogy 
to vegetable life than that which we ob^ 
sejrve in the polype species. The inter^ 
nal temperature of vegetables is also a 

* Medical Review, toI. ir. Dr. Hooper on the .A«m- 
tomy of Human. Intestinjil Worms. - 



Id 

^ixag cGRAettiiig link between fiheir na* 
tote and that of the animal tribe. The 
• fete celebrated Mr. John Hunter, by ap- 
ffyift^ thefttidmeters to the iiitemal part* 
6f vegetables newly opened, discovered 
that they possessed, in firosty seasons, H 
degree of heat above that of the atnio&- 
jsliefe, although inferior to the warmth of 
eold-blooded animals; and we are in 
pd^ession of experiments by C. Salome *, 
froitt which it appears that vegetable lifcJ 
^t^, in regard to internal heat, in a sinii- 
la* way with the animal organization, 
M. Willedendw-f- seenis to esteem sendi-^ 
bility to the effects of Galvahism A cit* 
cttttistance "tvhich would afford some de^ 
gtee of proof thAt plants poMess^^ the 
fkctilty of seiisation; arid relatei? M. 
ttiJmboldrs experiiiiehtgf upotf fot«r dif- 
fident s^pecies withoifl success: ctta fifth, 
hdwever, he succeedied' by ai peculiai^ 
mode of maQBgeuieat ; '' but," adds M. 
Willcsdenow, ^' hoW easy ii it in sUch ex- 

* Medical ReTieWi vol. viii. 1801. 
. t Wiljedenow^d Principles of Botany, |toge!22$» 
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pftriments to be deceived!" — an observa-- 
tion which should be borne in mind by 
every vegetable physiologist, respecting 
ail appearances, either in iavour or dis- 
lavoiir of whatever system he may be in- 
dined to adopt. From further Galvanic 
experiments upon the vegetable structure 
by M. Giulio*. of Turin, Mimosa Pudica 
shewed a contrary result to that which it 
had exhibited under the conduct of M. 
Humboldt; Mim6saSensitiva,Pudica,and 
Asperata, were excited to contraction by 
tlie Galvanic pile ; neither ^schinomene 
Americana, nor the Hedysarum Gyrans, 
shewed any susceptibility to this inllu- 
ence. M. Giulio observed a considerable 
difference in the effects of Galvanic irrita- 
tion on plants and animals : in tlie latter 
the contractions were immediate on the 
application being made ; in plants they 
took place slowly, successively, and at 
considerable intervals. May we not, 
however, esteem the experiment incom- 
plete, as M. Giulio has omitted to mention 

,. .'pit * Medical Review, ?ol. ii. ; 
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the species of arrimttls which tv^ei^ ^nAy 
jected to thfe effects of the Gaiyanic lluid> 
in comparison with the Tegetabtes sob* 
mitted to its influence^ as probably ther€^ 
might not be found a more decided difier^ 
ence in the degreed quicki^ess wkb which 
die Galvanic matter passes thr&ugh tl^ 
ani^^l and vegetable stracttiFe, than would 
take place between the more or less ani*' 
mated orders of th^ animal cr^ioni The 
eiSfect of the electideHuid is slsiilary when 
Adniinistered to edceess^ in its |M3wer of 
destKiction^ both to animad andvix^Gitable 
life; md, <m the conttaiy, accoirdtng to 
iate eitjperittients^ electrici^, cftpefully 
made use o!f) ha^ %iieen found i^uta^ to 
the individuttk of each kiingdom. It is i^ 
&om my intention to enter deeply into 
Hhs mtricate subject: it is soficient to 
my purpose, to kvf ^ before the tmtQUtc 
lAudent a ^ketbli 6f tho^ tedding inrgy- 
ments by w4)tch it iMus been ctMettiifiiled to 
prove the ^stance or defideney of the 
fiicuky of sensation in the T«^elab|e 
world: thereby hotiiner to induce him to^ 
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enter upon this carious subject, making the 
book ot" nature his study, in preference to 
the theories of her mostablecommentators; 
at the same time to feoi diffident of his own 
ability to read that book which physiolo- 
gists of the first respectability have found 
so difficult to elucidate; but keeping that 
ever before him, he may reap the greatest 
advantage by comparing it with those 
authors who have preceded him in his re- 
search into the economy of vegetation. 

■ In the agreeable and in^genious Intro* 
duction to Physiological and Systematical 
Botany, by Dr. Smith, the pupil may be- 
come acquainted with a summary of the 
most esteemed theories of vegetable life, 
and with a variety of curious fects and 
experiments, wliich render this pubhca- 
tion an acquisition to the youthful bota- 
nist of the first importance. We are not 
yet possessed of M. Mirbel's Anatomy 
of Vegetables in the English language; 
such extracts as have been given in the 
periodical publications are ingenious and 
interesting; and we must not disguise 
c2 
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tcibe haviog been long bdHieveddesti^t^ 
of the power of pro^es^ve laoyenient; 
«nd in compe^iDg tbp structure of tk^ 
muficde^ K)r of most ot^ of tb? Hyalye 
fiheUrfisli, with the orgaBizs^tiou of vege>? 
ladbde lif^ we do not discover la that cnrder 
of animab any parts whidb cf n induce us 
to ascribe to. them superior loco-.motive 
faculty to that w^ich the mechanism c^ 
vegetables may lead us tq expect. The 
power of loco-motion in ^heU-fish has^t 
however, been established beyond dis-? 
fiote, and the muscle is noyr known tQ 
perform its m^ii^ons by that solid 
fleshy protuberance, which, from its 
shape^ has commonly received the appelr 
latiiqn c^ a tongue. Th^ oyster, whicli 
was believed tQ be destitute not pnty of 
pirog»essive*motion, but of ^very spe^^ies 
of sensaticm, has b^en sh^wa to have the' 
power of performing movements; per- 
fectly consonant to its wants, to the 
danger which it apprehends, and^to the 
ftflacks of the enemies by which it may 
b^ assailed. The wonderful power of yoU- 
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do9 ia these ^pp^Featly inert animals, 
land with which w^ are made ac^quainted 
byth^ jrngenicMis labpuns^^ of the philoso* 
phical part of mankind, may be a stimu* 
lus to ovr endeavour after the discovery- 
of a final cause, superior to that of irrita«> 
bility, for the curious and beautiful move*> 
ments observable throughout the whole 
tribe t>f vegetable life. The motions of 
plants, by their roots, have attracted the 
attention of the most superficial observ^ers: 
of the vegetable kingdom ; the surprising: 
distance to whidi they extend their fibre&: 
has not espaped the notice of the common 
labourer ; aqd the skilful endeavours of 
the most ingenious gardeners have proved 
ineffectual, when exerted to confine the 
Foots of firuit trees to a soil uncongenial to 
their taste. The roots of some trees have 
been observed to follow the open mould, 
by descending perpendicularly, and rising 
again in the same manner, until they 
have reached the soil of which they were in 
pursuit: that object obtained, they have 
then thrown out innumerable fibres, qf 
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nlouths, to receive the flutriment pro-? 
oured by their own exertions. 
• Mr. Tull, a writer highly esteemed oii 
the subject of agriculture, relates jbl fact, 
which passed under his own observation, 
of an instance of extraordihary loco- 
motive faculty, and power of self-direction, 
in the roots of a plant of Cone Wheat, 
which equal, at least, the migrations of 
an oyster. These roots were seen to 
reach the mould at three feet distance, 
after having passed through a row of 
wheat the length of a foot from the spot 
wherein the plant grew. It is a welU 
known f^ct, that plants will send forth 
fresh roots, if, by culture, the soil in their 
vicinity is rendered more friable, and 
thus a fresh accession of food offered to 
them. But, amongst the various instances 
of the motions of the roots of plants, so 
evidently directed to some specific object 
of advantage, either to their growth or 
protection, there is not any one more 
purious than that related by Sir James 
Kasmith, in a letter addressed to Lord 
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Kames (Life of LordKames, No. 2. 
Appendix, page 40, A. D. 1773), in re- 
spect to a number of Willows growing at 
tiiat time under his observation. These 
trees had been frequently cut over at 
about eight or ten feet from tlie ground ; 
their trunks, about filteen inches diameter, 
generally open on one side, and so much 
decayed, that scarcely any thing remained 
but the bark and a small quantity of 
blea, or alburnum; their tops were fur- 
nished with fine shoots round their edges, 
which shoots had put out roots in great 
number from the part where ihey were 
connected with the tree : these roots, run- 
ning down, some on the outside of the 
old trunk, and some on the hollow inside, 
nntil they reached the ground, into which 
they ^lenetratfd ; and until they had at- 
tained that point, made no attempt to 
put out lateral shoots or (ibres. It is 
added, that the size of the roots by which 
this migration was performed, was gene- 
rally about the thickness of a walking 
cane; and that, in their way down, they 
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{^ung $0 elosely to the old sfigpir wi to 
haiv« iippressed a gtoove, in whodhL they 

The phenomenOQ of the weli-rknomt 
and timfarni direction of the pliime and 
radicle of a. Bee4 has lo£^ excited the atr 
tentioa of philosophers, without having 
yet received satisfisuctory ei^Uination : al*^ 
tboo^h a seed be placed in the most con* 
trary ^tuations, it will invanadbly recover 
that position which raises the plume into 
the air^ aiid enables the radicle to de« 
seend into the earth. Various attempts 
kave been made to account for these ren 
verse motions: and it will be weli to 
consult the different resped:ahle authors 
who have endeavoured to develope this 
secret of nature. (See Dr. Darwin's 
Phytologia^ 9. 3. ; Barton's Elements of 
Botany, page 247; Willedenow's Prin- 
ciples of Vegetable Philosophy^ p2^252; 
Mr. Andrew Knight» Phijosophicial Trans^ 
actions, 1806; Pr^ Smith's Introduction 
to Physiological and Systematical Bo^ 
tany, page 93.) We do not; however^ 
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find any of thetn disposed wholly to ad» 
mit the power of self-direction as the 
primary cause of the undeviating rise of 
the plume, and equally pertinacious de» 
scent of the radicle; but may we not, in 
the diversity of ingenious opinion, be al- 
lowed to doubt whether the motions of a 
seed, which unerringly adapts its different 
parts to the elements peculiarly suited to 
their respective wants, can be explained 
by mechanical impulse f And while the 
effect of that power is found insufficient 
to account for motions so well directed to 
their end, may we not venture to ascribe 
them to the same cause by which animal 
Jife is guided, — to means best calculated 
for its nurture and preservation? Plants 
of all kinds will make the strongest 
efforts to escape from darkness and shade, 
and to procure the cheering influence of 
the sun; this they will eriect by bending, 
turning, and even twisting tlieir stems, 
until they have disposed them in the 
paanner best suited to receive the benefit 
pf his vivifying rays. Some of those 
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plantSy which have voluble stems, ascend 
other plants in their search after light and 
air/ spirally, east, south, west, lljismay 
be seen in Hop, Honey-suckle, and Black 
Bryony, while others, as Convolvolus 
and Kidney Bean, turn their spiral stems 
west, south, east. This curious difference 
of vegetables in the attainment of the 
(Ktme end, has attracted the attention of 
philosophers, without the proximate or 
final causes having yet been detected, — 
Other plants are furnished with tendrils, 
for the purpose of climbing; and the 
wonderful efforts made by these tendrils 
merit attentive observation. If the ten- 
dril meet with nothing to lay hold of in 
its first revolution, it makes another revo- 
lution ; and thus continues to turn, until it 
wraps itself up like a cork-screw. If a 
pole be placed at a considerable distance 
fi'om an unsupported vine, the branches 
jof which are proceeding in a contrary 
direction firom that of the pole,, the vine, 
in a short time, will alter its course, and 
will not stop until it clings about the 



pole. M. Willedenow, relating the cu- 
rious fact of plants which are supported 
by tendrils, when distant from a wall or 
shrub, invariably sending out tlieir ten- 
drils towards that ade on which support 
may be found, conjectures, that the dimi- 
nished force of the current of air may 
have influence upon the motion of the 
tendrils; and adds, that this pbenon^- 
nou can scarcely be ex^ained in any 
other way. 

Will it be too daring to predict, that 
the variety of wonderful phenomena, 
which hourly present themselves to our 
view in the study of vegetable economy, 
will in a short time universally be ascribed 
to the same power of volition which we 
unhesitatingly grant to animals of the 
most inert nature? The efforts made by 
plants to present the upper surface of 
their leaves to the light, a material ap- 
parently essential to their existence, form 
^ curious and interesting subject of in- 
quiry. From M. Bonnet's elegant work, 
■on the Use of Leaves in Plants, much 
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iafitisii% itifebiLalkm mny be Aeilvei^ 
W« find thev^ ft deitftil of ingenious BnA 
a^curate^ e&p«rimeiiti^ made Jby himeelC 
&r %h& pbi^e »!' ftscertainib^ ufie of 
their idifieFeatstirfa^s^ N6twkfasrt»idiiig 
the mo^ etsttt cstve taken ta ustdin leaves 
lU those fc^c^ |X6itions Itrhieb ilefrnvcMl 
their upper dutfacfes c^ the light, he uni- 
formly ^nd thend 'vigorotis in their eiv 
4eai vours td regSain that direc^on tirhich 
disposed them most effectually to receive 
the benefit of the smk*^ influence: and if 
tliese attem|)ts failed, death generally en^ 
itted^ As the upper surface of 4 leaf is 
foroied to eonvey to the plant that advan- 
tage which so evidently is derived to all 
vegetables from Irght, so is the lotver sui^ 
^e best adajpted to the absorption of 
moisture ; but this being only one of the 
tiiany parts of ^a vegetable which is fur" 
-mshed with vessels lor this purpose, we 
do not in general fiixl any iextmordinary 
' -pertinacity in the leaf to expose its under 
surface so as best to attain that end : this, 
liowever^ may be effected by the artifi^^ 
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rM mana^ment of a plant, and furnisfco 
another curious instance of apparently 
spontaneous movement. If a plant be 
kept for some time without sufficient 
moisture, and a vessel of water be then 
placed under its thirsty leaver they will 
quickly bend downwards, and endeavour 
to apply their inferior surfaces to the 
water thus presented to tiiem. 

The eminent degree in which the Sen* 
sitive Plant (Mimosa Sensitfva), possesses 
the power of motion, has excited attri- 
tion from the infent to the philosc^her. 
The irritability of this elegant little plant 
is excessive ; its leaves shrink fi"om the 
slightest touch, and fold their upper sup- 
feces closely together; on the approach 
of cold or moisture, they equally collapse, 
although not so closely as when attacked 
by external violence; their situa;tion, 
arter having suffer-ed trom too rude a 
touch, resembling that which takes place 
in their sleep, has been at?tributed by that 
late eminent medical philosopher, Dr. 
Darwin, to a numbness or paralysis con- 
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leq^ent df top violent irritation, similar' 
to the fainting of animals from pain or 
&tigQe« . The sleep of the Sensitive Plant/ 
or the collapse of its leaves in the absence! 
of heajtror hght, is by no means pectiUar 
to their, delicate ^structure; the wbolei 
tribe of compound leaves^ which bdong^ 
ta the class of papilionaceous flowersy ; ex^ 
hibit the same curious phenomenon: 
tbey will tary their positwns two or three 
limes in a day, according to the state! of 
the 0.tmosphere> and will uniformly^ oh 
j^ approach of nighty dispose themselves 
in that direction whereby they may be 
be^t secured from the injury of nocturnal 
.dew&< Various are the modes in winch 

I . ... 

les^v^^ ipld themselves on the approach of 
,dark)iQ6Sf cold, or moisture, or tQ pjf^^serve 
themselves from the rays of atop ai^dent 
sun; ajad some ijice observers have re- 
markedr that their manner of alrange- 
ment is unifcMinly found to be that which 
is be^ calculated to afford protection to 
the young stems, buds, flowers, or frruit. 
The leaves of Tamarind tree are said tK> 
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contract round the tender fruit, and thu^ 
guard it with assiduous care from the cold 
of the night. The Cassia, the Glycine, 
and many of the papilionaceous plants, 
contract their leaves in a similar manner, 
for the preservation of the more tender 
patrts of the vegetable. Simple leaves are 
also possessed of muscles, which appa- 
rently they are enabled to move at plea- 
sure, and invariably exert this faculty of 
motion to the protection of their progeny, 
theintantleaf-buds and flowers. The leaves 
of Chick-weed, Asclepias, &c. are dis- 
posed in opposite pairs, which, during the 
night, rise perpendicularly, and join so 
closely at the top, as to conceal their 
flowers ; nor do they expand again, until 
the sun has dissipated the humidity of the 
atmosphere. The leaves of (Enothera, 
although horizontal, or even depending 
during the day, rise in the night, and in- 
fold their tender florets in their bosoms. 

So many are the instances detailed of 
spontaneous direction, by all who have 
made observations upon the feculty oi' 
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teotion in the leaves of plants, as to .ren^ 
"ider it probable that, by farther research, 
this may be found an established attribute 
t>f vegetable life, although, from the slow- 
ness, with which it is conxmoidy exercised, ' 
there may be many plants wherein it has 
not hitherto excited attention; and the 
gentle gradation by whidi most of those 
movements of foliage, here enumerated, 
we performed, renders them scarcely per- 
treptible, except to the eye of a skilful 
t>bserver. The proximate cause of these 
movements seems to be the exposition of 
ihe various parts of the vegetable in the 
most advantageous manner to receive 
or repel the benefits or injuries to which 
they are obnoxious from the different 
states of the atmosphere. In the Hedy- 
sarum Gyrans, we find, however, an in- 
stance of motion, which has not hitherto 
been observed in any other kind of vege- 
table, and from whidi this species of 
Hedysarum has obtained the common ap- 
(lellation of Moving Plant It is a native 
of the banks of the Ganges, and has been 
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kbo^n in England many years. Wft 
haye varipus accounts of! the habits of thi| 
extraQrdinary plant; and^ as its moye^ 
ments have not yet been accounted for 
by any of the ingenious philosophers who 
have attended to this phenomenon, they will 
afford the young student a subject well 
worthy his endeavours to elucidate. The 
Hedysanim Gyrans has trifoUate leav^, 
the terminal leaves being much larger than 
the lateral ones : thq smaller leaves, in the 
day time, are continually moving up and 
down, in a circular manner; which motion 
seems to be performed by the twisting of 
the. fibres at the bottom ot the peduncle^ 
and while one leaf is rising, its associate is 
generally descending ; the motion down- 
wards being quicker and more irregular 
than the motion upwards, which is steady 
and uniform. The large terminal leaves 
are said .not to ndove in the day time, 
unless stimulated by the rays of the sun, 
and to cease their action when by clouds 
the solar influence is intercepted. But 
the most extraordinary circumstance, in 

d2 
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me! motions of this sihgalar Yegtetable, 
is, that the larger leavcis^ which, through 
the day time, in cloudy seasons, do 'not 
^ittitert their faculty of motioti, have their 
ihovements increased during the period 
of night. These motions also take pl&ce 
when the leaves are perfectly asleep; and 
it is farther remarkable, that die leaves, 
in the height of erection, and during 
very warm and serene days, have been 
observed to exhibit a tremulous motion; 
If; from any obstacle, the inotion of th6 

leaves be retarded, upon that bfostacl'e 

ft 

being withdrawn, the motion is I'eisnmied 
with increased vigour. Nor is this wbn- 
^erful feculty destroyed by the sepairation 
of a branch from the main stem; the 
branch being placed in water, the same 
motions have been found to continue in 
the leaves twenty*four hours afler it had 
been parted from the pai^nt piaiit 

The Dioncea Mdscipula (Venues Fly- 
trap), a plant brought from the marshes 
of America, and the Drosera (Sun-kiew), 
of our own country, exhibit, in the me- 
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chanism of their leaves, a most curious 
inetance of the self-moving faculty, and 
power of defence against the depreda- 
tions of insects. The jointed construction 
of the leaves of Dionoea, by which they 
are enabled to close, upon the iirst attack 
of insects, the spines with which their 
margins are beset, their extreme irritabi- 
lity, all bespeak a mechanism intended 
for some purpose of importance. Nor, ap- 
parently, is there less design in the struc- 
ture of the beautiful foliage of the Dro- 
saa, or Sun-dew, an English plant, which 
adorns most of our heaths in spring, and 
whose habits are well worthy of further 
investigation. The leaves of Drosera are 
fringed rovmd their margins, in a manner i 

very unlike other vegetable productions, 
and the point of every thread, of this erect 
fringe, is crowned with a drop of pellucid 
mucilage; the upper surface of the lea*' 
is also beset with hairs, containing f ,es ; 

cous juice; so that an insect ca' ^ yi^. 

tempt to prey upon them with ^^^^ at- 

And, in addition to the pow impunity- 

erofdestruc- 
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,^tion iderived from thii^ glutinous material^ 
this elegant little plant possesses the fit- 
ctilty of directing its weapons t6 tHfe'bfest 
^Vantage against the attacks of its ene- 
lilies. When an insect Settles ppoii its 
leaves, it has been observed to bferid them 
upward, and, by pointing all their gtb- 
bules of mucus to the centre, completely 
to have entangled the depredaroir. It 
has been conjectured, that the flies and 
other inisects, thus caught, may, in their 
state of decay, generate air, from' which 
iliie Vegetable that entraps them miy de-^ 
rive nutrition. This ingenious stigges^ 
iiott, whether well or ill founded, is worthy 
the attention of the intelligent young bo- 
tdiiist, who cannot view the wonderful 
.«ipparatus of a variety of plants, without 
i>eitjg led to theorize rfespectirig the use of 
such curious mechanisn^ : and should he 
be induced to conjoin, with his investiga- 
tion of vegetable life, a research into the 
history of the insect tribe; and their mutual 
dependence on each other, he might pro- 
bably be able to proceed further in the elq^ 
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cidation of the knoTvledge of these two in- 
teresting orders of creation, than any of 
his predecessors have done before him. 

The structure of the leaves of the Sar- 
racenia Purpurea, an American plant, 
according to the hypothesis above men- 
tioned, seems intended to answer the two- 
fold purpose of allurement and destruc- 
tion : their hollow, pitcher-like form being 
adapted both to the reception and reten- 
tion of the rain, and their margins being 
beset with inverted hairs; so that the in- 
sects which are attracted by the water 
contained within the hollow of the leaf 
are prevented making their escape, by 
the hairs with which its edges are sur- 
rounded. 

A most extraordinary circumstance, re- 
lated by Br.Smith*, was observed by one 
of the gardeners in the Botanic Garden 
at Liverpool, respecting another species 
of the Sarracenia genus, the Sarracenia 
Adunca. An insect, supposed to be of 
the Sphex or Ichneumon kind, was seen 
4o drag several large flies to this plant,. 

Jil. I ; * Introduction to Botany, page 93. 
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and wttlii ^ome diiS(?uky fprce tb^m iatp 
tbe tqbBlar parfejof tlaje lewG which wias 
halfr jfiUei with witter ; ^imI ph «|ai»^Mr 
tioik, :Sin the leaves were foui^ cramfn^d 
with flead or drowning flies. ^ much 
labour, excited by this . ftctive iqeacli 
enrinees some importaot end to b§ ejIS^t^d 
to itself or progeny, by the store xtf pUlB^ 
pwnt thus accuwMlal^d ; buC th$: adyai^^ 
<£^e derived therefix>m to the pla|%t^ cait- 
^ot be esteemed equally evident^ : A iup- 
dier i!tiitiou6circuiiistance» in the lecmstnic- 
tkte of die leaves of the Sairraoenia Adun* 
tttii i^y ithtfc they are formed in a. noianner 
Htkt nearly ekalud^s^ ^the lecbption of waiter 
-fiiomuiljie heav^ens; >80 that the. liquid, 
which they contain, must probably be 
«creted by the base of each lea£ >, There 
§i0M^ver \are different opinions itespect- 
dag: thife source from whctnoe' this ekgiuit 
£ttlfi; reservoir is sjupplied w^th wtit^> 
ifiod.the ;6ubj.^ct,r6qaire6.ftirtbf r iijtvi^ga- 
|bion. Buttbe ^U n;u«re.filaborate:app(N^ 
rtus of the Nepenthe, I>»$tillAtcvia4'feri^ 
.^^ufrposeofoonlaiitiQfwater^W 
doubt thatit \» fisomia secretion :of the plant 
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that this fluid is produced, as the tube by 
which each leaf is terminated, has its 
mouth fbrnished with a complete cover, 
which opens only occasionally. We are 
acquainted with various plants, which 
contain water in hollows formed by their 
leaves, or different parts of their stems, 
as Dypsacus, or the Fuller's Thistle, of 
this country ; and the Tillandsia, or Wild 
Pine, of the West Indies, is said to have 
every leaf terminated, near the stalk, 
with a hollow bucket, like Nepentheis, 
large enough to contain Irom half a pint 
tp a quart of water. I have not met with 
any observations on the taste or consis- 
tency of the liquid thus deposited; but it 
seems generally to be esteemed pure water. 
The motions of the different parts of the 
fructification of plants, will afford us yet 
^ stronger evidence of the faculty of sensai- 
tion in vegetable nature, than that exhi- 
bited by their foliage. The opening aq4 
closing of the petals of a variety of 
flowers, at certain hours of the day, was 
ojbserved by X>ioneius. tp . tafc^ , pi^fi ^Mt 
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^ch' strict uniformity, as to induce him 
to' term that regularity of movement 
thcj Horologe, br Watch/of Flora. The 
numerous plants firom which this horologe 
is formed, are arrange by liniieus under 
three divisions : the first division he has 
distinguished by the term Meteorici 
flowers^ including such as less accurately 
bbserve the hour of unfolding, but which 

expand isooner or later, according to' the 

■ • ___ 

state ' of the- atmosphere. Those flowers 
Which open in the morning, and close be- 
fdfe evening, every day, but whos6 hours of 
€i^nsion and of closing are earlier or 
titter ds the length of the day increases or 
iledreases, he . has termed Tropical. . To 
flKii^ plaiiteas opoi at a certedn' and exact 
IfMir of the daiy> and close again sU.-an- 
k&kct det^minate 'hoiir^ . througii -all ' parts 
iif'the'yei»i he has givett'the ap^lbtibn ^ 
-of Eqil^iBb^^isJ. ' Ainongdt the.'>M)Bteoric 
^Btt^ftni Jtbe Ctdendubi ■ Pliivildis > (Gape 
^aiyg^),^is Mippdsed to-ihc^eaCe'/'with 
««eliftiUSill^;^di&a[^M»u:fa of rain, > if it does 
;JiM£i4^4t^i>^^'«tM9even o'clock in 



the mbrnirig. Leontodon-Taraxacuitt 
(Common Dandelion), a tropical flower^ 
opens betwixt iive and six, and closes be- 
tween eight and nine. Anagallis Arvensis 
(Pimpernel), one of the equinoctial order, 
is so exact in its hours ot" expansion and 
closing, that in our own country it has 
obtained the name of Shepherd's Clock. 
Numerous are the plants which, in their 
petals, exhibit this kind of sensibility ; and 
probably there may not be any in which it 
does not in some degree exist. This cu- 
rious phenomenon has been denominated 
the sleep of plants ; and that it does not 
solely depend on the presence or absence 
of heat or of light, may be seen by con- 
sulting Stillingfleet's Calendar of Flora, 
wherein the times at which plants expand 
and close their petals, are stated with 
much accuracy, and wherein it appears 
that their periods of sleep depend more 
on the hour of the day than on any other 
circumstance. ' " 

We have an account of some ingenious 
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Itpp^ments. :Wfi^p. by M.]p>ecJ»w}plle,», 
^rt))6 purpp^f of asc^rtaimiig . the : uffivf 
eggi^^'UgM on diffeire^t ij^get^Weifdjij^r 
llww^iW^^^particularly pa tl>e», ;slBeB;ao4 
W^^m <>f plants, wbicli iperi^ attQ^tiT? 

sm^ at^Q.i^Evpevunpf N^tui;a} Hi«fe>iy» 
jtlbrtwrp tft¥^4. having , no ,ol;|i?r ? <^fifa«^g 
4}m49 the faatfpinci^. ; Pnj^i^f #e.p9.Y^.^W 

i 

Iifftte4 by imeaoft of a jstfj^]?!* the: Qtt^er 
jFttS' jlWminated : by; .lamps affixed to tl^e 
J!i»lis, the light:of,-whi?h wafi;cpmpute4 to 
Ha. fiquAl tp : ithftt ; »ffQEdfi4i: by Jfty^fewr 
*»» jcstodles rflff to . ;0f 4in%t3f sizi^ ■ , ivTfegt 
ddH&fi6wera< of »,ti>::§rea$ QHntb^F; 0f f^anits 
•Usnr/iln^; close themselv^ ipr^tty x?^- 
Jarij^ lit ixirtaiti hQtNrs^;thfft>the$et|ii^ 

iiiMtlknb«)ieW^'4uffng^t)lM: m^yijm- 

^m^ tewTafe iib'ilbe>^ day, inrQ faf^t^ ! ^^M^h 
and the investigation ofihesffff^fiiibf^ 
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extraordinary movements is a subject of 
high importance to the elucidation of ^e 
history of vegetable life. 

The result of M. DecandoUe's experi* 
ments was various: in some plants, by 
exposure to artificial light, the movements 
which usually take place in the petals 
and the foliage of plants were prevented, 
and their habits in that respect entirely 
changed ; in others, little or no effect was 
produced by the same means. The flow- 
ers of Nightshade (the particular species 
is not mentioned), exposed to the conti- 
nued light of lamps, opened at night ra- 
ther sooner, and closed somewhat later, 
than their wonted hour. The same thange 
of habit took place also when the flowers 
were immured in darkness. M. Decan- 
dolle ingeniously endeavoured to effect 
an entire change in their hour of sleep: 
mth this view he hghted lamps, for three 
successive days, at eight o'clock in the 
evening, and extinguished them at six in 
the morning. The first evening the plants 
flowered at night, as usual ; but the two 
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folloiving days they flowered in the moni'' 
ing, and did not close agaia until the 
evenings at the instant that they were il* 
luminated by the. lamps ; the direct re- 
vise of their habits iii the open air. The 
(lowers of the Omithogalum Umbellatum 
(Umbelled Star of Bethlehem)^ which in 
Iheir natural situation of growth op^ 
every day about eleven o'clock, andclqse 
at three in the afternoon, being placed in 
the dark when open^ immediately closed, 
and again opened on being exposed to 
the light of the sun, and exhibited. a simi- 
lar result to the frequent repetition of the 
same experiment The Anthemis Mari- 
tima (Sea Chamomile), which keeps its 
florets closed through the night, uniformly 
opened them on exposure to the light of 
the lamps. 

M. Dec^andoUe's experiments : ;&rther 
shew, that although light exerts so de- 
cided an influence : on the generiality of 
plants, there are some which seem in- 
sensible to its stimulus. The habits of the 
Incamata and Oxalis Stricta were 



not alt all changed by continued exposure 
to the hght of the lamps. For several 
days the Mimosa Pudica, subjected to 
similar trials, exhibited a very different 
and curious result. Two oi' these plants 
were exposed at eight in the evening, their 
leaves being closed at the time, to the 
continued action of the lamps : they 
opened at two in the morning, one hour 
and a half before plants of the same kind 
which remained in a green-house, and 
closed at three in the afternoon. On the 
following day, they did not open until 
midnight, and closed at two in the after- 
noon. Two other Sensitive Plants werfe 
placed in the cave, which was darkened 
through the day,' and enlightened at night : 
these plants changed insensibly their how 
of sleep, and on the tliird day opened at 
night and closed in the morning; and 
on being afterwards exposed to the open 
air, they gradually resumed their natural 
habits. The leaves of the Hedysarum 
Gyrans were found, under the experi- 
,went?> of M. DecandoUe, tQ.continye.th^ 
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movements through the whole n^ht, the 
Mme as ift the day; but theie k no de- 
tail giveu of the means made use of in the 
treatment of this peculiacv plant ;» and#i2^ 
deed^ we find the .account giwett of »M. 
DecandoUe's experiments deficient in tibat 
minute, accuracy which ought alwajrs te 
aocompany the report of such leseardies. 
The precise degcee of heat made usejof 
an the caves is not mentioned; and al- 
though the experiments are «dd to have 
been instituted in two differentx^avei^ that 
Which was heated by a stove is not takcm 
^oaiace of; nor is it said in what wjuutftt 
light was obtained on ttie inside of it ^In 
dive experiments made on the QxaHs ht 
e&mataand OxahsStricta, it is not jJkatod 
lliifether they were made upon the fiowens 
or leaves of tiie plant ; fromwhich, pro- 
bably, -there might be mateiM dififeMoee 
in die result It appears^ 'however, as 
the petals are Hot specified, that it was the 
leaves of the Oxalis which were subyeeted 
to this ingeniouii' triaL M^^ Willedenovr, 
m hisPrinciples of Veg^aUe t^hilosophy. 



(A*erres that the leaves of Hedysarum 
Gyrans cease to move in continued heat; 
but does not note the degree of heat, nor 
the exact time that the plant will remain 
in that heat before its tremulous motions 
subside. These observations, however, 
are important, as furnishing' data from 
whence the intelligent botanist might pro- 
ceed to farther inquiry. 

We find great variety in the period of 
the opening and shutting of the petals of 
flowers. Their time of sleeping seems to 
vary according to the species of the plant, 
the temperature of the climate, and that 
of the season. Tliere are some flowers 
wiiich do not expand their corols until the 
heat of the sun is withdrawn : of this kind 
is the Cactus Grandifl or us, commonly dis- 
tinguished by the name of the Night-blow- 
ing Cereus, a native of Jamaica and Ve- 
ra Cruz. This magnificent flower has a 
place in most hot-houses, and has long 
been an object of curiosity and admira- 
tion even to the most careless observer. 
It expands a large and beautiful corol 
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within which ^ are enclosed innumerable 
tufts of golden stamens, about sev^ or 
eight in the evening, and emits a most fra- 
grant odour for a few hodrs' in the iiight, 
and then iblds its languid petalsruev^r to 
open more. Nyctknthcs (Arabian* Jas- 
mine) also wastes its beauty on t^e dark- 
ness of the night, keeping its petals closely 
folded until the day. is over, when^ by the 
expansion of a delicate corol, it fHls the 
surrounding ftir with, i perfume. Nor is 
this extraordinary property peculiar to 
^ny. one .species of flower, nor to any par- 
ticular climate: various plants of pur own 
* country are known to have the same ha- 
bits. The flowers of some species of Ctr- 
c^balus, andofSiiene( Viscous Campion), 
cpptinue closed all day,' but expand their 
|)etalsi(i the absence ^f the sqh; and emit 
an agreeable odcmr during - the evening. 
A strilsiing analogy may be trabed in these 
night-bl0wing , plants, tc> the ^habits of 
d^ffe^ent species of the animal' creation. 
We are acqhainted with many insects^ 
whicb^appear Only, afier the suti has with- 
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draiitfn his rays; and there ^are som^ ]smd$ 
of the higher orders of the animated worlds 
which repbse during the day^ and do not- 
come abroad . until the evening com- 
mences. 

The wonderful property in nocturnal 
flowers, of emitting their fragrance only*^ 
in the . night, : may probably depend on 
the expansion of their petals, as we. rarely^ 
perceive much perfume to be given out 
from an "unfolded bud ; this, however, 
cannot solely be the cause of their scent 
beieg withheld from the open day, as 
there are. ai variety of flowers, the corols 
of which i continue open through, the 
twenty-four hours, and yet are odori- 
ferous only JB a small degree, while, the 
sun is in his meridian strength, but which 
fill the air with sweets in a morning, be- 
fore his rays are ardent, and of auieven^ 
ing after the force of their influence is 
abated. ; Lonicera (the Common Wood^ 
bine), the position of whose petals does 
not vary, at any hour of the day, is an 
instance of the tendency of plants to 
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mihholA their parfunie during this .heat 
of the sun, which m%y be obvious; to the 
inost ^superficial ohmtver. We fmd^.how* 
ever, as gfe^t a Tarietv in the apparent 
sensations of plants as of animals, rei^ieetri 
ing the influence of this luniinous body: 
While some flowers shrink fixnn hisiraySr 
others assiduously expose themselves to 
their vivifying power. Helitothus (Son- 
flower), and Heliotrope (Tumnsole), have, 
obtained their names from the unilbrmity 
with which their flawers.foUo^^ttie sun in 
his diurnal cout^; and the gt dater part 
of the compound flowei^ with ligulate 
petals, and some of the papilionaceous, 
as Yellow Liupine, have Heen bbsferved 
daily to vary the ordefr of their ^flowers, 
according to the pitisitiob of the sun. 

Nor is it alone flowers of robust fbmi, 
which apparently.fenjpy the ffiost ardent 
heat of the solar beams ; £rythr6nium 
(Dog-tooth Violet) fc:qpaiMfa its delicate 
petals, to the utmost at the; time ivhen 
the sun dispenses the great^est degree 
of wwmth. The same m% }» cbti&ifired 



I 



€8 

in the tender corols of the Crocus, a cir- 
cumstance the more curious, as, from 
the accurate testimony of the ingenious 
Professor Bradley, we are informed that 
the pistils of Crocus shrink into half their 
substance immediately upon being ex- 
posed to the influence of the sun ; and 
this peculiarity in the autumnal Crocus is 
said to be so well known to the gatherers of 
Saffron, the pistil of that flower being the 
part from whence tliat cordial drug is ob- 
tained, that they are attentive to perform 
their work early in the morning, before 
the sun exerts his power, as at that time 
the pistils are most prominent. Mr. 
Bradley asserts, that he witnessed nearly 
an hundred trials of Crocuses, in all of 
which the pistil was foimd more or teas 
contracted, according to the degree that 
the corol was expanded. 

Nor was this phenomenon supposed to 
be peculiar to any particular species of 
Crocus, but was observed to take place 
equally in the garden spring Crocus, as in 
the autumnal kind. Mr. Bradley was fii-st 
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Inade acquainted with this curious fact 
by Mr. Moreland, who had paid An accu- 
rate attention to flowers, a^ had uni- 
formly observed the pistil <)f 'Crocus to 
withdraw itself on^ the approach; of the 
sun/and to<;ontractitfi^parte, as if to shel-- 
ter them from theinflueftoe iof bis rays. 
The cause of this apparently singulai: fact 
does not seem easily to be explained ; an 
accurate series of attention to the habits of 
tfie various parts of fructification, with the 
effects produced upon them by exposure 
to the warmth and light of solar rays, or 
pierhaps from artificial heat and light, are 
the only means by which we can hop* to 
elucidate such phenomena ; and it is by 
facts so well attested as the above, that 
the youthful botanist will be frequently 
eicited and directed in his research after 
the final cause of these agreeable secrets 
of nature, and will, in his turn, bring for- 
ward others equally worthy to excite 
emulation, and of becoming the subject 
of accurate inquiry. 

In flowers in general, the motions of 



their petals seem directed to the protec- 
tion of the other parts of the fructification, 
and pecuharly adapted to the nurture and 
security of the stamens and pistils. In 
this curious circumstance, res|iecting the 
flower of Crocus, it appears that the pistil 
suffers from the exposure to which it is 
subjected by tlie wide expansion of the 
corol ; but we must not iiastily decide 
upon the cause of an effect produced by 
a circumstance apparently differing so 
widely from the habits of vegetable na- 
ture. Nor must we implicitly rely, even 
on the autliority of Mr. Bradley, for the 
accuracy of a fact so extraordinary, with- 
out subjecting it to our own examination. 
From some cursory observations made by 
myself on the Vernal Crocus, I could not 
discover any change in tlie appearance 
of the pistil, from the first untbldmg of 
the petals to the widest expansion of the 
corol ; notwithstanding which, I by no 
means doubt of the result stated by Mr. 
Bradley, as proceeding from his repeated 
trials. Nor can one experiment be 
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esteemed i^fficn^nt to btertferow a faet s^b 
respectabfy isup^rted.' 

I hmvi^ t^is "^pftng hud %h <)ppto^]iity 
of observinig Ae verjr forcible effect whieh 
Jight asid tf^it fere eapaWe of pmdtidftg on 
the flo^ew of *h^ ; Vi^l €rdctl^ ; and, 
although ^rty *etnft»ks wete ^ndt attended 
Wifhthat ^i^iM^ ^6c6ssaiy to aB valuft* 
blfe feipetitnents/ fM)r ^pOTsued to suffiderit 
tength to esljiblish any particular p6si*io!i, 
fltey may, jJerbaps, not improperly 'find a 
jfffce Amongst <^ Sketches of *the Habits 
tff VegetaWe Life.** ■ From «wo i^toall pots, 
filled with 'the balbs of Crocus V^rn&Ms, 
eatiy in March, in full bloom, and which 
had ^obd in a hall, the general 'tempera^ 
tilre df the tfJr of which had preserved the 
plhnts kept therein from freezing ; i todk 
one about eight * o'clock in the evening, 
aiid placed it in a #oom constantly lived 
in, and which, at the time the pot of 
Crocuses was brought 'into it, was warm- 
ed and thoroughly lighted by a brilliant 
lire dnd the blaze of two candles. The 
flowers. When removed from the hall into 
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this room, were perfectly closed ; in less 
than ten minutes after their change of 
place, their petals began to open, and by 
degrees their corols became fully ex- 
panded, and continued so for three or 
four hours ; at the end of which period I 
ceased to observe them ; but in the morn- 
ing I found them closed. The flowers 
remaining in the hall, which was lighted 
only by a single lamp, continued un- 
changed in their appearance, and fre- 
quently kept their flowers closed through 
the day, when the atmosphere was 
gloomy; but upon being brought into a 
room affording them warmer air, or upon 
beingexposed to the immediate action of 
the sun's rays, their petals would open to 
their utmost extent. This would also oc- 
cur in the flowers, when separated from 
tlie root, and placed in a glass without 
water. Nor did the flower lose either life 
or vigour during the three or four hours 
that it was exposed to this trial i but if 
afterwards preserved in water, would ex- 
hibit the same result to a similar experi- 
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mehl the foUOwiiig day. The .3ftme:sen^ 
iibility to the eflfect of. wtificial light, was 
shiewo by the qommoii Blue Anemooe: of 
the Wo6ds, a flower of which, shaving 
l^en kept in water through the day/ was 
brought about eleven o'clock at night, 
the petals being perfectly closed/ into a 
room lighted by fire and candle ;. in less 
than a quarter of ap hour the corol fully 
expanded, but differed from the Crocusr, 
in being found in the same state the en- 
suing morning. 

All .plants shew a strong disposition to 
expose the inner parts of their qorols tp 
the influence of light ; and flowers plant- 
ed on a border, near a house, will, with 
great pertinacity, arrange themselves most 
advantageously for the attainment of that 
important point. Nor is it^warmth. alone 
that they seem tq seek in the e;s:posure of 
the interior surface of their petals or foliage 
to the action of the sun ; plants in hot- 
tiouse^ Hfisume th^t posture, whereby the 
firontof their enrols and leaves may be 
UOP^t; exposed to ^ght,^ in preference to 
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tftat by which they might obtain an in- 
creased portion of heat from the flues, or 
of air irom the apertures through which 
the warm air is admitted. The theory of 
vegetation, lately promulged by Mr. An- 
drew Knight, seems in part to ehicidate 
the use derived to leaves from their expo- 
sure to the action of hght ; as his ingenious 
experiments seem to prove, that it is 
from the foliage of plants that an annnal 
addition of wood is formed in theveg;eta- 
ble structure; and that, when the leaves 
are deprived of the influence uf li^jht, the 
quantity of alburnum, or new wood, pro- 
duced is very small ; but the benefit 
which accrues to flowers, from the action 
of this subtle fluid upon the inner surface 
of their petals, remains yet unexplained, 
unless the hypothesis of the late ingenious 
Dr. Darwin be admitted, which supposes 
the enrols of flowers to ibrm a pulmonary 
system for the use of the fructification 
only, in a similar manner to that by 
which the green leaves are now pretty 
generally believed to exercise the func- 
tion of lungs to the whole plant. 
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' ITbe santecpeiiiiiaucious pursuit of lij^ 
may be obsearved ja leave?, when sqpa- 
nted fmm the main stem, as that wUcb 
tiakespiaee while ttheynemain attached to 
k; ^nd experiments upon Vine leaves, 
tikeii:^m the (rfant, and ^ui^pended by a 
tfarjBad, faaVe i^hewn them to make th^ 
«M»« rffbr.» 1» d»play their upper «.- 
feces to {the light, as befoire they are re* 
iliaved (from their ipatuml situ^on of 
giowth*, resembling, in this, the oorol of 
the 'Crocus flovi^er, when divided from the 
parent rod:, and i evincing the power of 
motion to reside. in the leaf and flower^ 
independently of their connection with 
the plant in general. The :«wordr:shaped 
leaves and those of Viscom Album (Misle- 
toe), appear to have both surfaces alike ; 
and h^ice .we see them retain the same 
position in whatever ^tuation, rei^pecting 
light or shade, they .may be placed. Al- 
though the petak of flowers eispose their 
tij^er {surfaces to the Ught as pertina* 
ciously as the idiiage of plants^ there is 

^"^ *Mr. Calandrini, *fr#m Dr; Smith'i Introduction toJBor 
taiiy, page 2CM$. 
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an obvious circumstance of difference in 
the eft'ects produced upon them by that 
fluid. Green leaves lose their colour by 
being immured in darkness, as may be 
daily seen in the management of gar- 
deners in blanching their culinary vege- 
tables; as Celery (Apium Graveolens), 
Sea-Kale (Crambe Maritima), Endive 
(Cichorium Endivia), and various other 
plants ; but the liowers of Tulip and Cro- 
cus, when kept in darkness, are said tore- 
tain the colour of their petals, which seems 
to shew that it must depend on a different 
principle from the green with which 
leaves are tinged : hence, in this paiti- 
cular, they do not suffer from the depri- 
vation of light in the same manner as the 



The motions of the different parts of 
fructification are still more interesting 
than those exhibited by the green leaves, 
and even in a greater degree seem to 
evince the faculty of sensation in vegeta- 
ble life. These motions, however, are, by 
some ingetiious writers, wholly ascribed to 
irritation, and have even been supposed to 
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take place only by the interference of an 
insect, or feome other external agent; and 
that the impressions, thus made, do not 
extend farther than the organs which re- 
ceive them*. That the various move- 
xbents of the diflferent parts of plants can- 
not depend simply upon irritation> may 
be shewn by these movements taking 
place in the absence of the irritating ma« 
terial, and when no insect is near the 
flower: and that their (Contraction fre- 
qtiently depends on a disagreeable sensa- 
tion in some distant part from that where 
the motion is excited, is evinced by the 
exertion of the supposed muscles about 
the footstalk of IVftimosa Sensitiva, when 
the other extremity of the leaf suffers aw 
injury. To confirm the fact, ths^ the 
irritation, excited in plants^ extends be- 
yond the part immediately affected, and 
thence to evince a union. of nerves. Dr. 
Darwin f slit a leaflet of the Mimosa Sen- 
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* Mr. Payne Kalght on the Pri9ci^les of Taste/ chapiter 
ill. section 6. 

f Dr. Darwin's Phyto1ogta> section vili* p. l52» on the 
Muscles^ Nerves, and Brain of Vegetables, 
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ativa with sharp scissars, and some se^ 
conds of time elapsed before the plant 
shewed symptoms of having felt the ii»- 
jury, and then the whole plant collapsed 
as far as the principal stemi He after- 
wards put a Small drop c^ oil of vitric^ on 
the buds in the* bo9om of another Sensi^ 
tive plant, and, after half a minute, the 
whole leaf fell, and rose no more. * • 

A curious instance of irritability, iii 
some of the species of the Mullein Genus^ 
has been observed by M. Correa. On two 
or three smart blows being given to the 
stem of the Vcfrbkscum Pulverulentem, 
with a cane or stick, in still, warm wea- 
ther, all the blossoms opened, and, al- 
though not immediately loosened, in a few 
minutes fell off, separating one after an- 
other from their base, the calyxes closing 
round the germ, and seeming to push the 
corols off; the effect produced on them 
proceeding from external violence on a 
distant part *. 

These sensitive motions are likewise 

* English Botany. ■ 
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^servabl^ ift spe^e of> the jutenolem of tibe 
flowers of the class Syngenosiai as al} the 
^lanQ^ents contract although orje only 
suffers exteriral injury. In th^ B^U-flower 
.tribe of plants, "(^ iipd diffeti^o;^ pipdes 
id£ disposing their corplsi so :«&:best to pro- 
jteot the stameoa an4 pjstikf^ ineludf d in 
4heiQ, from the injuries of eddaiad mois- 
ture. Some effect this imfiiortaat point 

by closing dieir apertures^<spi£9]ly>!fl^ Con- 
yolvolus and others. Many of ;the lilies 
hang their apertures downw^ixis, ; audi by 
this pendent attitude of th^ corol^ com- 
pletely shelter the anthetf^ and kigmas 
i]x>m the injuries of the weather. The 
elegant formation of the Howers of Ama^ 
ryllis Formossissima and Hemeroeallis^ 
iraables then^ to* protect their stamens a^id 
pistilSi not only from the ^^old or s^okture 
of the ataiosphi^ei but also &omthe bale- 
ful effects of too rude a gale» Th^e bes^ur 
tiful flowers^ being j^aced upon slender 
footstalks hanging obliquely towards thw 
horizon, have the power of turnings like 
a weather-cock, from the wind. But it is 
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hot alone in the preservation of iheit 
stan^ens and pistils from the injuries of 
the atmosphere^ . that design may be 
traced in the motions of the corols.and 
and other piarts of the fructification : we 
may observe in their various directiopg 
what may be termed a vegetable impulse* 
by which they seem guided to the preser- 
vation, as well as to the production; .of* 
their offspring. The beautiful Umbel of 
Dodecatheon (Meadia) derives its peculiar 
elegance from the pendent directiou;Qf its 
flexile peduncles ; by which position the 
pistil^r being much longer than the sta-* 
mens, receives withinaore certainty the 
dust of the anthers. The fertilization of 
the seeds being thus secured, their pro-» 
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tection.is to he next provided for; and 
tiiis We pee effected by a sudden change 
of position in the footstalks, from a pen-* 
dent to an erect position; the former 
rendering the seeds liable to be lost before 
they haVe attained to a state of maturity, 
and the latter preserving them securely 
in their seed-vessels, until ripe for disper- 
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Sion: The most luxuriant ears of wheat, 
tdiich apparently bend under their bwn 
¥i^<6ight, while in blossom, raiise their 
^ikes to a perpendicular direction as 
soon as their anthers have performed 
their office of fertilization to the seminal 
progeny. The same change occurs in 
various other plants. In Fritilliria Im- 
perialis (Crown Imperial), it is the more 
remarkable, from the contrast betwixt 
the beautifully pendent corols previous to 
the dispersion of the anther-dust, and the 
stiffly erect seed-vessels after the fertiliza- 
tion of the seeds has-been dffecfed. In 
those plants which have no seed-vessels, 
the calyx or corot, but most coinmonly 
the calyx, perfotnis the importiint office 
bf nurturing the young progeny in its 
t)0s6m, and of committing it to the earth 
'when arrived at a state of maturity. 

The Onopordum Acanthium affords an 
instance of protection and nuittfrfe of the 
ydung seeds, withoiit any effort, in the 
pliEint for their dispersion. . When the 
flowering is over, the innermost scales of 
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ihe ftiljrx unite strongly together, and en- 
close the seed : nor do they again open, 
nor is the seed committed to the earth, 
until by the weather the calyx is decayed, 
and drops to pieces ; at which time the 
seeds make their escapej fall into the 
ground, germinate, and renew their spe-' 
cies. On the contrary, in Cyclamen 
there appears peculiar attention to the 
secure lodgement of her seeds within the 
soil. No sooner have they received the 
prolific influence of the anther-dust, than 
the peduncles, on which the germs are 
placed, twist themselves spirally down- 
wards, until they bring the seed-vessels 
in contact with the earth, into which 
they are said forcibly to penetrate, in 
order to deposit their precious burthen 
for the purpose of germination. 

Arachis Hypogsea derives its trivial 
name (subterranean) from hiding in a 
similar manner its seeds in the ground. 
The branches of this plant trail upon the 
earth, with their flowei-s, which are pro- 
duced singly on long peduncles ; as the 
f2 
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q^h^v pa^^ts of the: fructification decay*; the 
gprm .t;hrugt$ itself into the soil, where 
the pericjirp. i$. formed and ripened. Jo 
both Cyclamenand Arachis the inter- 
ment of their; iseed-vessels takes place im- 
mediately ?kfter the fertilization of their 
seeds ; so th£^t . the proximate cause of 
t^iese €;xtraoifdinafy eflfbrts cannot be ex- 
plained by that; vegetable impulse, gb- 
gervable in most plants, . by which they 
are directed to the dispersion of theiF 
siQedis, when ripe, into such places, acKj in 
such states of the atmosphere, as are best 
adapted to their futiire prosperity. , It 
would seem that the seeds of both Cycla- 
men and Arachis might receive from. the 
learth some material that contributed to 
their growth; but our knowledge of 
these wonderful facts of vegetable ex- 
istence is yet too circumscribed to ad- 
mit, of any thing further than diffident 
conjecture respecting the. final cause of 
such phenomena. Tbbse facts may, how- 
.ever, form the base oi' useful and interest- 
ing experimentsip to ^)iiqh.'the young stu- 
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dent in this agrefeable branch of vegetatte 
|)hysiology cannot pay too accurate an 
attention. « » 

. In, the larger flowers of the' Hexandriist 
class, the approach of the stamens, to the 
pistils may easily be observed, and affords 
strong evidence of vegetable Spontaneity^ 
In the beautiful poem ctf the Botanic 
Garden (Part Second, page 14), Ahere is 
a curious account given of the motions of 
the stamens and pistils of the Gloriosa 
Superba, with an elegant representation 
of this handsome plant, and a note, re- 
marking various flowers wherein the cu- 
rious movements of these important parts 
of fructification a;re most conspicuous. Not 
do the motions of the stamens take place 
always at the same time, but seepi to be 
regulated by the period at which the 
pollen contained in the anthers becomes 
mature. 

In the class Didynamia (Two-Powers) 
the two lower stainens arrive at maturity 
before the two higher. Aifter their a;nthe]^ 
i)ave. shed their dust, they turn themselves 
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okjtitErds^ and th^ pistiU continuing to 
grow a little tall^^ receives the farina 
of the higher pair Ad6xa (Moschatel), 
Juychnis (Campion), Saxifiraga (S&xh 
fiiige);, kave two distinct sets of ^mensf, 
:^ich attain maturity at diiierent p&» 
liods; and perhaps it may be foundj^ 
that there ar^ not any flowers the sta^ 
insns of which become mature at ijtxt 
teiQe time. 

In those flowers which have qume-r 
rotis sets of stamens of neariy an equal 
length, the duration of the perishable 
parts of fructificatk)]) is very transient 
In Cistut Labdiniferns, the petals and the 
li^mens exist at nK)st hut tweotyfew 
Jho0r^ from the first expansion of tiie 
corai I ^so that in this deliqate l(lower the 
ap|)roach of the anthers to the stigma 
may without difiiculty bt ofeserved. The 
date of life enjoyed by Clictus G|«lndir 
jS^orus (Night^MowiugCereus) is yet more 
fugacious, not exceeding a few iiours; 
fierein resetpbttng that species of insect 

^ealM Ephemera, which ki t^aid to m^ 
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OCTgo transfonnation from the cater- 
pillar to the winged state about six o'clock 
in the evening, and to exist no more at 
twelve o'clock at night; having, however, 
like Cactus Grand iflor us, left a young 
progeny behind, by which to perpetuate 
the species. The periods of existence 
of flowers and insects, in their state of 
highest animation, that of the expansion 
of their petals, and the development of 
their wings, varies with their different 
species : most insects, after their trans- 
formation into the winged state, are short- 
lived ; and the generality of flowers con- 
tinue only a very contracted period after 
the unfolding of their petals, which may 
be esteemed their final change. But the 
wonderful fecundity of both the vegetable 
and insect tribes well secures the conti- 
nuation of their kind. There are, how- 
ever, but few species of either flowers or 
insects, whose lives are limited to so short 
a date, after their last transformation, as 
the Cactus Grandiilorus and the ephe- 
meral flies. 
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In^ those flowers which have two sets of 
istatnens, the dispersion of the ainthfer-dust 
isr as slow in its progress, ?is in' Cactdsi 
Grandiflorus and the Cistus tribe we Have 
observed it to be rapid ; and some insects 
^re known to continue in their butterfly, 
or winged state, many weeks; This pro- 
cess is extremelv slow in the flowfers of 
Parnassia Palustris/ Tlie five stamens of 
this curious flower are placed alternately 
Withiive bunches of nectaries : the stamens 
Tt\s6 one at a time, bend their anthers over 
the stigma, shed their dust, arid then fall 
hack betwixt the clusters of nectaries. I 
have observed, in some of the flowers of 
this plant, the approach and receding of the 
stamens to continue iiyetiays ; in others, I 
ha!ve remarked that two stamens have risen 
at the same time. When all the stamens 
have discharged their pollen, the petalsfj^ 
With the withered stamens, all rise toger 
ther; and close round the pericarp ; which 
^uation they preserve until the maturity 
fr'ftd consequent dispersion of the see<ds.— r 
Here we see three movements of the 
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$tameiis^: two in* t^eir state of. higheit 
animation; and the thirds with the de^ 
caving petals, when life is nearly e^hausti- 
•ed. Can these movements be accounted 
for by-any other agency tlian that of 
vegetable sensation ? 

In the singular genus of Euphorbia, 
Mr. Curtis remarked a curious circum^^ 
stanccj* izrhich, I believe, has not been ob- 
3erved in any other flower; as, out of 
seven stamens, only two or three appear 
?to be of use; the three stigmas rise, with 
two or three stamens, above the calyx ; 
the germ then protrudes itself from the 
calyx, ^and hangs downwards ; the antheps 
of the two or three^istamens which rose 
with the ; stigma, now appear to have 
bursty and the fertilization of the young 
seeds to have taken place, and ho jxione 
stamens are. seen. .1 

Much light may be thrown upon the 
history of vegetal?le life, by an attentive 
observation of the ihabits of the fructifica- 
tion of plants. Nor would these habits be 
fpjLttid difficult toinvestigat^ the{>eiio4 ii) 
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which they would require attention being 
^ such diort duration: ; and sto heantiful 
and delicate is tjtie strac^ure of every 
fiower, ihat the labours of the BiJDst ac* 
icurate research woqild be amply repaid. 

In assimilating the Tegetable with the 

iminial kingdom, we are indebted to the 

ingenious investigations of the late Mr. 

Curfcis for an instance of striking s^nalogy 

;betwisLt the flower and the caterpillar 

tribep of existence^ and which may he 

xleen in one of the commonest weeds in 

;our gardens and hedges. The Dead 

lietde (or Litmiimi Ampleiicaule) pro* 

duces two kinds of bbssoms : one^ a very 

woeMy short one, like the rudiments of a 

Hofreii a little larger than the calyx; 

pith the mouth closed, very hairy, ^nd of 

a bcigl^ red colour : the other, a flower 

like that of Lamium Purpureum, but 

nueh longer. The first of these hlos$oms> 

so far ^ respects the cor<^, |s 



n^dently imp^rfec^ iqppear^ very epriy ifk 
jspring. In f^ehrmty Qt March : the loQg 
and perfodt Qosw^rs do AOt m^ke ^k sp* 



pear^oe until May or June, when they 
»re observable on the tops of the stalks; 
and if the progress of the flowers be 
watched, the corols will be found to be 
gradually enlarged in different blossoms, 
until, the weather being sufficiently warm, 
they come forth fully formed. *' This," 
Mr. Curtis observes, " is similar to what 
happens to a Caterpillar, which, previous 
to its changing into the chrysalite state, 
has been deprived of a proper quantity of 
food. From deficiency of nutriment, the 
fly comes forth perfect in all its parts, ex- 
cept the wings, which are crumpled up, 
and never expand. In the same manner 
the flowers of LaraiumAmplexicaLile, from 
deficiency of warmth, are not able to put 
forth eitpanded corols; but, like the iil- 
nourished fly, being perfect in every other 
part, we find the plant abounding with 
feeds, and the species suffers no diminu- 
tion. Some peculiarities similar to this 
have been observed in the genus Viola ; 
some species of which (Viola Montana, 
Odorata, and Hirta) produce flowers late 
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notwithstanding this defidfency, scatter 
iBHround theni a profusion of seeds/^* 
*^^^ The instances of iSpontane6us motion iri 
flTaridus parts of plants now laid before the 
young student, seem to leave little doubt 
bf some degrife of sensation bdng the at- 
^ibute of vegetable life : nor, if we credit 
the account given of Vallisneria Spiralis, 
can we hesitate to allow to the vegetable 
creaition the feculty of loco-motion. In this 
|>iant we find habits which aasiilbHate it so 
nearly to animal nature, that it^ would be 
difficult to discover any niaited circum^ 
stance of distin^^tion betwixt the flowers 
^f this extraordinary vegetable and the 
caterpillar tribe of insects, ^ven in their 
most animated 'statCi that of Moths and 
Butterflies: for although in general we 
find plants fixed to one spot, likeOockles, 
Oysters, and Various others of the lower 
<Mfders of the ^animal creation, which, 
'with the greater portion of the vegetable 
world, can scarcely be said to enjoy the 
po^er of riiotion ;: we *bave, in the biis» 
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tbry '■ 6f ' A^aUisn^itia, an i inkance> of ^ the 
loco^motrve- faculty sufficient to ahduce a 
^belief thdt the ptent ib which we see it 
t^tain mu^ possess the^pbwer of volition 
in an equal degree to thiat demonstiiarted 
by many insects. The Vallisneria Spi- 
ralis, a pl£fcnt of the class DicBcia (Two* 
houses), is well known in various paits of 
Italy. Its roots grow at the bottom oF 
•the Rhone; the flowers of the female 
plant float upon the surface of the water^ 
and are furnished with an Elastic spiral 
stalk, which extends or contracts as the 
water riiees or &lls:; and this rise or fail; 
from the rapid descent of the river, and 
the mountain torrents which flow into it, 
often amounts to many ieet in a few 
hours. The flowers, of the male plant 
are produced under water, and continue 
submerged until their ikrina, ordiist^iifi; 
nearly, mature : at that- critical 'period 
they are said, to detach >themtelves from 
their footstalks, rise above the surface. of 
the water, expand their petals, and float 
along the river, until tliey arrive;«t ihfe 



n 

i^t on ti4iich the female plitit is Matioil» 
ary^ These male flowers are iii:wdl 
numben, although very miautet ais fver 
quently to cover this whole surfaee of the 
tivec to a considerable extent* 

Although this wonderful histoqr is to 
he met v^ith in almost every book which 
treats on the physiology of the vegetable 
kingdom, it ought not to be omitted in 
one; the chief purpose of which is pecu^ 
}iarly to excite attention to the nature 
and properties of that beautiful tribe of 
i:i!eation which most nearly assimilate it 
jto the animal worid ; and» at the same 
tirne^ to guard the Tyro in this delightful 
science from too ready a submission of 
hi& belief to facts, stated by even the most 
respectable authority^ until he has him<> 
•eli^ investigated the circamsfcances on 
which they are foui^ded. 

!Bie extraordinary account given bif 
Tarious autfaon<( of the habits of the plant 
Vallisnieria, certainly takes its m4gin ftraa 
i^m great master in vegetable science^ 
linneus; by whom, in his Genera Plan^ 
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taram, they are simply detailed, una<>- 
companied by any remark on the superior 
degree of loco-motive feculty over other 
plants evinced by the staminiferous 
flowers in the act of detaching them- 
Belves from their peduncles. Nor does 
Linneus assert that this extraordinary 
fact had passed under his own observa- 
tion. Neither do we find any of the 
various authors, who have related this re- 
markable circumstance, note it as deviat- 
ing so widely from the ordinary course of 
vegetable nature, as it certainly appears 
to do : indeed, in so great a degree, that 
it requires the attestation of an eye wit- 
ness to confirm the fact. And by the 
confirmation of such a fact the sensitive 
faculty of vegetables must surely be esta- 
blished. The investigation of the habits 
of Vallisneria cannot even have been a 
matter of difficulty ; and it would have 
been easy to have transplanted it into our 
own country: yet we do not find that 
even the ingenious President of the Lin- 
nean Society made use of the opportu- 
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bity, ^,afB^rded him by bis tour thpoagb 
Itajy, of ibecQmihg an eye-^witqe^s of; .t|j0 
wonderful facJt recorded of this curioi^^ 
vegetablie : nor that .a)iy one, . who h^s 
detailed the phenomenon, has Ije^iR pep- 
sonally acquainted with it 

There is one part of fructificotioDi 
which lately has became the subject jof 
philosophical attention, the existence of 
which, as a . part ; of irnportancp,., ,was 
scarcely known before the tinje^of Lip-» 
ipeus* ..Every botanical student r^iust, be 
{icquai.t)ted with this {>^rt^ un4er X\^ linf 
Qean name of- nectary; but the use of 
the sweet juice corttained therein )ias not 
yet been ascertained, and forms ^ iBi^bjfqt 
gf interesting inquiry* The curiojUSi ya^ 
riety of apparatus in which t^is. del^ajtf 
liquid is found, constitutes a great.partof 
the beauty of many flowers; while in other? 
it is contained simply by the base of the 

tube of the coroL In some flowers it is 

'" • ■ - '.■«.■'•-.' .1 , 

scarcely perceptible, except to tlae taste j 
in others it flows profusely ; as iti JFuschia* 
Crown Imperial, and Arbutus, Pontedlera 
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supposed/ that the seedis, in their infant 
ftate, might absorb this nectareonsjuice, 
and • be thereby nourished during theiif 
]>eriod of growth ; as the chick; during 
t^e process of being hatched, is sustained 
by the yolk of an egg. This opinion 
libneus confuted, by shewing that the 
staineniferous flowen^ which produce no 
seeds, were frequently found provided 
^ith honey, as Salix (Willow), and Ur- 
tica (Nettle). . These instances, howevert 
have by some authors not -been thought 
sufiicient to ^overthrow the hypothesis of 
-Pontedera : it should therefore , not Ije 
wholly dismissed iit>m the mind of the 
young physiologist 

In order to ascertain the use of vegets^ 
ble honey. to the. embrjro seeds, the neo- 
tarieflk of Aconitum Napellus (Monk*a- 
hood) were separated from tjie other 
parts of fiructification : notwithstanding 
which, deprivatioa the seeds are,^>aid to 
hiave ripened as effectually as if the nec- 
taries had remained on the plant^.^ 

« E A. Caiplbeaf^. JSart<m'< Elenento ^ Boteiqri P- 1^2. 

O 
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jEocpeni&enls made by raij^ectabie Im^ 
lliority must be attended to^ but not icftr 
plicitly relied upon^ particularly oh a 
subject wherein the difficulty of invesliigi^ 
tion is so great It is with unfeigned 
diffidence that I venture to doul^ ^tsb 
TaHdity of the opinion c^ so greaffc k 
master, on the subject* of botanieid 
Science in all its branches, as Dr. I^nitll, 
who asserts that there can be no doubt 
that die sole use of the nectlwfious juio^ 
With respect to the plants is to teikipt in- 
sects, tvho^ in procuritig it^ fertilize tfae 
flower by disturbing the dust of tlie stA* 
itiens*. A point so important as the dm* 
tinuation of the vegetable sfiecies h«ing 
left to the acddental coincidenoe of an- 
other t#ibe of thecreatioui valiesso muoh 
ffom the ottiltiiary course of Natuie^ in 
the fostering care d^rvable throiighout 
tdl her works, that afiSent canhok reddily 
he given to rach a pOsitiofK ^d tttlt^ 
the interference of insect essential to tilie 
dispersion of 1^ poUen^ and/ in> coowfe- 



<faet1*e, fertilizalJdn df the Sftfed, it dM<S 
twt appear necessary to allure them by 
any other means than the pollen itsfel^ 
with which we see Bees, in piarticirfa^ 
issue from the blossoms of plants laden iti 
evefy part ; and, as they fly from flowfer 
to flowier, sufficiently secure the disper- 
ttofl of the ahtlier-dust, even should theJi: 
agency be necessary to that important 
drcumstance. In plondel-ing the flowet 
of its honey, we riiay observe a differerit 
motion in the insects who matte the con- 
tents of the nectades their prey ; dnd the 
ingenuity on tbeil: part exercised to ob- 
tain this precious store, and on the side 
of the flower the wonderful apparatus by 
which it is protected, render it difhcult 
to believe that it can be placed there fot 
the primary purpose of being ied upon 
by the itisectile creation. In the MoHk'S- 
hood, Bees may be seen lightly resting 
on the flowers, while they petietlate, tVith 
their long extended trunks, the tronipet- 
formed nectarieS) and, having secbred the 
honey, they frequently fly airay without 
g2 
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apy; appearance p£ pollen about them* 
i^d the jbeau^ of the Sphynx-mothniiist 
^Bsfe e;!ccited tb^ admiration of every ob- 
^^rvfsr oii Qatural objects, by the late 
hour aj;. which it comes forth in the 
-^vfiumg, apd the peculiarly elegant man* 
ner in which \t extracts the sweet nutri- 
•tiye juices of the. flowers over which it 
])pyers }; extending from the mouth a 
yery long proboscis, and banging over 
the flower^ while with this proboscis it 
]|^cur^ the honey lodged in sl remote 
p^rt of: t^ nectary, without apparently 
cUsturbiog the diju^t of the anthers in any 
dtegree^ .:»: i..-- , . 

. ; As ; , we advance in our belief of 
liie. animation of the vegeteble kingdom^ 
^ ingeniaus; idea of 4:he late Dr.Dar* 
iwin, respeptmg the use.; of the necta* 
repus juic& may probably be found ad- 
)^asi9ib]e. ; ^JDr. {>arwin conjectured that 
^St nutritive and delicate fluid might be 
secreted by^ the: flower for the : purpose 
of food to, the stamens, and pistils*. 

; . * Economy of yegouiipii, note ^9, page 107. 
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Nor IS this opinion invalidated by the ob- 
jection brought against it hy Dr. Smith, 
that the honey is often lodged in spurs, or 
cells, out of the reach of those parts of the 
fructification*. Whatever the apparatus 
that goes under the denomination of nec- 
tary, it is at the bfise of that apparatus 
that the honey is found; and while so 
little is known of the anatomy of vegeta- 
ble life, there appears no reason why we 
should not suppose a communication of 
innumerably fine vessels, by which this 
nutritious juice may be conveyed to the 
filaments of the pistils and stamens, and, 
through them, be absorbed by the stigmas 
and anthers ; thus supplying them with 
food during the short date of their exist- 
ence. 

M, Duhamel, in his references to La 
Physique des Arbres, published in 1758, 
conjectures that the honey, so apparent; 
in the calyxes of Peach and Apricot, 
might be for the nourishment of the sta- 
mens of those flowers; but does not ex- 
tend his idea to the same use being de- 

•' Dr. Smith's Introduction to Botany, page 2G'J. 



rlv^d from it to, pja»ts m general , An 
e^iperiment made by myself abpve twenty 
years ago, but, froni v^riogs causes, nod 
aj;(i?nded to with BvfBoi^nt pregision to 
estabUslaL a decided result, tends to shew; 
that tjae honey secreted by plants has a 
material effect xipoa their parts of fructifi- 
cation. The espcrimeat wa& instituted 
with a view to tracing the nectareous 
juice through the vessels of the filaments 
of the stamens and pistils of the floxeer of 
Crown-Imjierial ; but, probably, even in 
this plant, where, the parte are more thaa 
i)&uaily large, and the structure peculiarJy. 
open to inspecAion, the fibres may be too 
minute to, admit of tlie passage of any 
coloured fluid through them being pePr 
ceptible. With a smalt piece of sponge» 
nicely placed in a quill, I took out the 
drops of honey from thie cavities of the 
petals of the red Crown-Imperial, care-, 
fully observing not to touch any pa*t o^ 
the flower with the spunge ; and, in piac«i 
of the natural honey, I dropped from ij^ 
quill, a. dilute mixture of Bees' hoBiey, 
with decoction of log-wood. The bells 
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firqoi which I took, and wherein I re- 
pisced the honey, were quite fresh, and 
the anthers beginning to open. This 
treatment at different times I practised on 
several bells of Crown-Imperial. The 
coloured honey sometimes dried in the 
cavities, or ran out of them, but did not 
ever appear to be absorbed. In some in- 
stances the bells withered in a day or two 
atier the commencement of the experi- 
oient ; and others remained fi^sh rather 
longer. There could not be traced any 
appearance of the stained honey in the 
vessels of the filaments of the stamens 
and pistiU, nor in those leading to the 
germ. Not any of the flowers from which 
the natural honey was taken, and re- 
pkiced by the stained honey, brought 
tjaeir seed-vessels to perfection, but all 
withered on their stems. 

Toobserve the effect upon tlie fructifica- 
tion when depri ved of the nectareous j uice, 
I robbed the petals of this dehcate fluid, 
at about ten o'clock in the morning, and 
seven every evening; during which pe- 
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riod it became usaally replaced in' til^ 

m 

degree of. about one-third of^ the nisituiiBA 
qiiantity when sufiered to remain undis-^ 
turbed. Those bells from which the 
honey was regularly taken morning and^ 
evening, did not produce any seed : two 
bells, wherein this operation was less^ 
closely attended to, formed very poor 
seed-vessels ; while the bells on the same 
plant which remained in their natural- 
state, brought their seeds to perfection* 
The anthers and stignlas seemed to wither, 
sooner in those flowers which were <}e* 
prived of their nectareous juicey and the 
germ certainly appeared to suffer •essen-* 
tiatly; but. whether the effect produced; 
upon the seed by the honey being taken 
away, was in consequence of the antheite 
and stigmaslosing their wonted nutriment, 
or of the seed itself being deprived of 
its sustenance, is a question of importance 
to be determined ; and the young student 
who may be induced to repeat the expe-^. 
riment, should give accurate attention to. 
the state of the - stamens and . pistils 
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through the whole of it, as a point mate- 
rial to the elucidation of Dr. Darwin's 
hypothesis. He should also bear in mind, 
that, although the seed-vessels should be- 
come mature, and the seeds apparently 
arrive at a state of perfection, the proof 
of their power of germination will be ne- 
cessary to establish the inutility of the 
nectareous fluid to that part of the 
flower. 

The beautiful state of the natural 
honey in the small cells at the base of 
the petals, always remaining fresh, and 
filling them to the edge, so long as the 
flower retains its vigour, seems to evince 
some important use to be derived from it 
to the plant : and the power of replenish- 
ing this valuable store, shewn when it 
has been artificially diminished, leads us 
to suppose that it is absorbed by one part 
of the fructification, while by another 
part a fresh supply continues to be se- 
creted. That the stamens and pistils 
are the parts which peculiarly derive 
advantage firom the secretion of the nee- 
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' tareovs juice, is rendered probable by 

tiie periods at which it commences anci 

oeases to flow correflponding precisely 

with the short date of their ejpstencey 

I there not being any honey found in th^ 

iftetaU until they begin to expand; th9 

time at which the deveioperaent of tU© 

anthers also takes place; and the quantity 

being very small until the eorol is fulljf 

[ opened, the period at which the anthem 

I kgin bo shed their pollen, Also, as, vvbea 

' the petals hegin to lose th^ir colour, ain4 

} flie vigour of the stamens and pistils b©- 

' gtntito deeline, the quantity of honey visr* 

Wy decreases, and this nutritive fluid 

be of little use to the young seeds, as it 

i to ilow in the first stage of their 

tfKtstence ; by no means being equivalent 

l'to-thaitderiv«d from the yolkof an eggtel 

' tfae <eniibryon chick, which continues to 

FAjppJy that animal with nutriment 

' through the whole process of hatching. 

In a memoir given by Dr. Benjamin 
' Barton, in the Transactiom of the Am&i 
. Pbilosopfaftcal Society^ we have an 
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interesting account of the poisonous prth 
perty of the honey secreted by some spe^ 
cies of plants, although that vegetable 
production is believed, in general, to coqt 
sist of a material not at all different from 
sugar or the hooey of Bees. The nectai 
of some kinds of flowers is said to he re* 
jecteti by Bees, and that of the Crown- 
Imperial to be refused by all kinds of in* 
sects; yet, from Dr. Barton's account, we 
tind t^ in America honey has frequently 
a poisonous effect upoa the persons who 
eat of it, and, what seems to shew that 
this l^aneful quality is derived from the 
noxious property of the plant from whence 
the Bees have plundered the nectareous 
juice, is the curious circumstance that 
honey taken from the same comb will 
sometimes differ in the taste, colour, and 
effects, according as the different strata 
afe eaten of; one stratum or portion of it 
being eaten without any inconvenience, 
while another immediately adjoining will 
produce deleterious consequences- An 
intoxicating honey is said to be the pro- 
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duct 'Af ^Mhiiia * Angustifolia, and some 
other Vegetable^ f ihd tBat with \vhich 
thte robe* of Agave Ameritiana abounds 
has' been found to possess an* stctid ria- 
ture, and, in the dose of the quantity of 
two' table ipoohfiils, t6 evince vfery 'active 
properties*. ^ • 

' AMibugh the ifttferference of insects 
may not form any JwUt of the great plan 
of nature in the cotitiniifttion of the vege- 
teble species, there are niany circum- 
stances in which they appear to be essen- 
tially seiTiceable to that important point; 
as when plants, under the artificiaf treat- 
ment of being immured in frames and 
h6t-houses, have not brought their fruit to 
perfection until Bees have ' been iritro^ 
duced amongst the flowers, or by some 
other means the farina has been scattered 
over the stigma. Various amusing facts 
on this obscure subject ftiay be seen' in 
Dr. Smith's Introduction to Botany, Wil- 
ledenow*s Principles of Botany, arid in 
Other authors, and are well worthy the 

'■ * -Barton's £letnent8 of Botany^ piige 190. 
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attention of the young student. But be- 
fore the dependence of the continuation 
of the vegetable species on that of the in- 
sect class of animal creation can be esta- 
blislied, experiments must be made on 
plants growing in the open air, and under 
their natural climate. It is, hoAvever, 
sufficient to the present object of inquiry, 
to shew that the nectareous juice, so plen- 
tifully secreted bv flowers, and so care- 
fully preserved by a variety of beautiful 
apparatus, may more probably be intend- 
ed for the immediate use of some essen- 
tial part of the fnictUication, than that it 
should be an agent only in the fertiliza- 
tion of the seeds, by alluring those insects 
which, by their motions in feeding upon 
this nutritious juice, may excite that irri- 
tability in the stamens and pistils which 
is necessary to effect this important pur- 
pose. And that the agencv of insects is 
not necessary to the irritability of the 
stamens and pistils, may be proved, to 
any one who attentively will observe the 
progress of various tlowers after the ex- 
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pan^bh of their corols, or who will con- 
sider the formation of numerous generft 
of plants, the construction of the fructifi* 
cation of which renders any foreign aid 
ID the dispersion of the anther-dust wholly' 
unnecessary. 

The power possessed by vegetable liftl 
of the reproduction of the species, 
mark of assimilation betwixt the nature 
plants and animals next to be considered, 
fand which occurs to our obserration in 
*very tree and herb which present them- 
selves to our view. In treating of the 
Itjovements of the vegetable creatioi^ 
sufficient has been said to excite the bo^ 
tianical pupil to seek more extended inh 
fermation, and fuller explanation, of the 
oviparous mode by which plants are pro- 
^gated, and which he will find in thft 
Works of Dr. Smith, Willedenowi and 
Barton, before quoted. The Phytologia 
I <rf Dr. Darwin ought also to be studied^ 
OS, notwithstanding his theories may in 
•ovne respects be supposed to border on 
«Ktravagance, they aiford much inforauv- 



lid 

I 



Tcbrious speculation whereon to 
found ingenious experiment. 

There arc two parts of seeds, which are 
known by the names of Albumen and 
Vitcllus, the white and the yolk. The 
last was first named, and fully illustrat* 
ed, by OiertDer; extracts from whose 
Writings now form a part of every ele- 
mentary discourse on the Subject of 
botanical science ; and his treatise on th« 
fruits and seeds of plants should be un- 
derstood by every systematical and phy- 
siological botanist. The analogy betwixt 
the animal and vegetable tribes of nature 
seems to be clearly evinced in the re-pro- 
duction of their seminal progeny i and 
there are plants known to exist, which^ 
like some animals, have not yet discover- 
ed any mode of I'e-prodocing their species> 
but that which is termed vivipafous, or 
bringing forth their young Without the 
intermediate process of a seed or eggi 
Nor is there any variety yet known, by 
which the animal world is continued in 
its kind, that a similar mode b^ not been 
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observed in the propagation of the vege" 
table kingdom. The leaf-buds of tree?, 
and those of herbaceous plants, may be 
properly termed their vivipLus progeny; 
as the young bulbs produced by the. large 
bulbs of Tulips, Hyacinths, &c. &c. com- 
monly termed ofisets, are the viviparous 
pogeny of that tpbe of vegetables, and 
resemble the re^-pfoduction of ■- the Poly- 
pus, which may be found in most fresh^ 

ipg propagated by small budi^^ : or protu- 
beraiices, which appear on the surfece of 
its body. Tliese buds include the young 
Poiype, which receives its nutriibent from 
the parent Pojypus, to which it is united, 
by means of a communicating aperture. 
When the newly-formed animal has ac- 
quired a certain growth,: this aperture 
gradually closes, and the young one drops 
off, to multiply its species in the same 
manner: in this accurately resembling 
those small granules which are seen on 
many kinds of Lichen, and from which 
the species is propagated ; also . those cu* 



m 

■"j"k)us bulbs which are formed within the 
-toaora of the leaves of Lilium Bulbiferum, 
or Fiery Lily, and those which ^oot 
■out tirom the stem and flowers of Poly- 
gonum Viviparum, which frequently 
vegetate and put forth leaves while th*^ 
Bjre attached to the parent plant. 

In the Agave Vivipara ot East Flo- 
rida*, after the flowers are fallen, the 
seeds are said Ji^quently to vegetate 
while tb#y remain on the tree which gave 
them birth, and to put out leaves of three 

" or four inches long : so that the plant ap 
pears alive with the young progeny. 
This, however, aeems a distinct mode of 
vegetable viviparous product, and diflfers 
from that which takes place in Lilium 
Bulbiferum, and the animal offspring of 
the Polypus, in proceeding i'roni the se- 
minal progeny of the Agave ; and seems 
to require farther investigation. The 
vegetation of seeds while they remain mi 
the parent plant, we have too frequeat 
instances of in wet seasons of harvest, 

■ See Dr. Barton's Elements of Bnttiny, page 53. 
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tt^hetiithe ears of com-oftieil become c<v 
yered with seminal ifidiage from the gef- 
.mioatidhofthe gtaib». ; , 

A yet . stronger . analogy prevails .be- 
tween the Dait .MiUepes and the Water 
Xi^ntil. The: Dait Millepes multipUes 
by spontaneous separation, ^d dividM, 
ab6iit two-thirds. bdow the head, into two 
di^nct auaid perfi^^ animals, and seems to 
poasi^ no other mode of oontiauing the 
species, llie Water Xientil; a small }^teuit 
which covers the sarfiaceiiof stagnating 
pools^: multiplies its kind by detaching 
thin films from the under t»ide of -the 
leave.; and these .films pioduce footi 
and vegetate into regular plants. ^ 

. The more general - mode of the ^ vivi* 
parous progeny of T^etaUes,' is the 
young buds^ remaining ^6n the phrent 
plants; as is the case in /all trees^ and 
those plants which are called creeping : 
and although the newly^fdrmed Polypi 
continue upon the parent animal l(»g 
enough to throw* outiresh Polyfn to^seve* 
ral generations, they finally separate fi*om 
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her body. lo the Wires of Strawberry,, 
the joints of Mint, Couch Grass, and of 
various plants, which, from this circum-- 
stance, are termed creeping;, the young 
buds closely resemble the Polypi in their» 
multiplying to infinity ; but their siraila* 
rity feils in their continued union with 
the vegetable parent; which is seen in 
the astonishing length of bud and root,, 
which may be drawn out of the groun 
of any of these kind of plants, and whtch,-^ 
if cut into pieces, will, from every piec^ 
form a plant perfect in all its parts, andl 
in every respect resembling the old i 
irom which it originated. 

Although, in point of remaining 
tached to the parent stock, the analogjT'l 
between these vegetables and the Polypi 
foils, we find in the Tape-worm (Ttenia)^ 
a striking resemblance in every particulars^ 
This pernicious animal is described byjl 
Linneus as growing old at one extremity^i 
white it continues to produce its species i 
at the other; each new Tape-worm, and 4 
each new plant, being chained to the one^ ' 
u2 



frtfoi ivfaoiee it «|mdga^. tad codkiniih^ 
tb;fi>rm fieesfr^' aiie%;'ft> Ml sxtBtnti faejnpMi! 
oiiauiBtiflSL We find aibo m the T«iu» 
other itiildng aindogieB to tilie veg^teUe 
Gneadon:. imAerbetttoiaor: Q«f¥csrhiiKr« 
bete ebsonredi in tbcae animals*-. Nor 
aM they su(^po»d to haii« ffiiji.particidair 
oa^am of senn, the peicqptioii ol touiihr 
be^ ^ only 4md&tA wovmrn of iak^i' 
g&oee whidi th«y posBMK^ ' 

The aeooimtti gi?«fl^ hy diffelniifc ai»* 
thcns^.of a^rariety of othor beinge <^'thii 

sj^d 00 nearly t<» t^babksef the veg»« 
table worid, as to Modepit very doafakJEul 
"iiAtetiittr tf marked dSMinclioa: wAht/ur 
be- diseDtwed bett^een- Hkese tma gieit 
owter^- of nature. ' Asia the inadesr'byi 
"^di ammals v^jtrcattice 4licir upedM 
th^wriB » tvt>ttderfid varietyi lo i^ die )»•• 
pvoc^Mikm of vegetable life tm do ddt 
find antf'nAi^ ^m^Ahod to'tiliioh (fee ve« 
nrnralof the lM)d:iii^r«slvie(icd.> !»:«!« 
seminal progeny «f piKutt^, aMd that ef 
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■ uiimals from eggs, the youDg vegetabU 
H and animal, as soon as tliey are arrived e4 
iuU growth, are capable of producing 
others, in the same manner that them* 
selves have been brought forth by the 
parent whidi gave them h'aih. In the 

viviparousi generation of plants aod oi' 

animals, we find tbe parents throwing out 
£rom their bodies beings perfect in all 
their parts, and resembling, in every 
respect but size, the individuals from 
whence they take their origin. In the 
Tegetable creation, neither the produt* 
from aeed, nor that from the bud or 
bulb, is capable of re-producing its spe- 
cies, except by the formation ot' vivipa- 
,tous progeny, until it has undergone 
several successions of renewal : and this is 
believed to be tfie case with the Polypus, 
Tajoia, and other animals of the same 
tlass of existence. 

In trees, the buda pass through many 
generations, from their first apjjeamnce 
within the seed-lobes, to their state of 
highest perfection, that of bringing forth 



iettami ptogeay. These bads annually 
forai' leaf^bnds^ or Dsivipaious product, 
only, ' untile '■ after a sHccessicxi of . years^ 
ibej aifiye . at a state of .maturity, 
when tkoy produce innuitiarable buds, 
ivitich dontiuue the species^ by their seeds, 
at the same.dme that tibe tree contiiiues 
to increase by the formation of new; leaf- 
buds, which; are : annually renewed, and 
improved .until ;they also bring ibrth 
flower-buds. And this double mode of 
increase is now known to take place.in 
the; Polypus; and that^- after having 
broiight forth, in the coyrse of the sum* 
mer HseaiKm, multitudes of small animab 
peiffictly formed, in the autumn she de- 
ports eggB^ which evolve theoiselves into 
youni; Polytn. 

i 'In biilbolis roots^ , obtained fit^m* weds^ 
sevend lysears rpafl(B|,::durtiig, which. period 
the bulb renews, itself annuidly ; produc- 
ing .leafffaiilbs,! or iTiviparous. pogeby, 
done; imt^ ait length it, aoqtiires .d^e 
power of generating AitatKer<-bulb8> > which 
propagate the; q)e<ies -by an oviparous 



duct. ' From this period, Tulips 
Hyacinths, and many other kinds of bul- 
bous plants, perhaps all, produce certainly 
one bulb annually, and probably more, 
which bears a flower ; and many smaller 
bulbs, which undergo a yearly renewal 
for a certain time, before they bring ibrth 
a bulb capable of forming oviparous pro- 
duct. The same successive changes may 
take place in the viviparous progeny of 
animals ; and, from the cluse analc^y be- 
tween the habits of the Polypus and vivi- 
parous vegetables in other respects, it 
may not be unreasonable to suppose that 
they will be found to resemble each other 
in this particular also. 

Although, in trees, the leaf-buds remain 
attached to the plant on which tliey are 
formed, they may properly be esteemed 
individual beings, as they are perfect in 
all their parts, and capable of becoming 
in all respects similar to tlie parent tree, 
if separated from the branch on which 
they grow, and with care placed in the 
ear(^ and .properly supplied, >yitb,jpo^. 



104 

tt3g«tkble by fHD|)A^t}»^ ' tlMif btnls* df M 
decft;^iilf ipilattt t WhS6h ftSMi'e he a^rffi^ 

&ct, and ascribes th^ deg^htftttey 6f tM 
<*« btfbS, *b=fli^ Mrtttit bf ttifettUW ^(^ 

^h«frfr (tf itfl^khid, ^^t vMpato^ imldirct 
b«iti^t<e^tedt)<HtoQg:h'« '^files' of ^Mt^ 
ftoA tbd i»i)ie!iub!(brii(»^; iiHs«!t«ais, itt't^ 
obtidn^d -fi^iil th^ bvij^fi^ Modcr df itt- 
d«^> k Vat^iiftty fe ihtircAfobed, 1/tfMt^ by 

^^emiM't6 tfa«'bM(6ni^ttM-^f ttitinai! or 



Testable life in its pristine perfectioo. 
And that the decay of Apple, Pear-trees, 
&C,, which are propagated by the bud or 
graft, arises from this cause, is rendered 
probaL)le by the well understood fact, in 
those countries where potatoes form a 
large part of the husbandry, that, since 
the practice of renewing that vaJuabte 
vegetable by seed, the disease, known by 
the name of curl, scarcely ever occurs. 
And the potatoe growers, who have most 
attended to the subject, believe that, to 
ftvoid this distemper, it is necessary, in a 
certain number of years, to renew the 
species by oviparous or seminal pro* 
duct. 

The decline of plants not renewed by 
seeds, is also well understood by florists; 
bulbous roots have been found by expe» 
rience to decay, if propagated otily by 
the bulb; and experience has shewn, that 
no art nor care can preserve them in 
vigour, although change of soil and other 
kinds of nurture may prolong their exist- 
ence. The roots of Ranunculus are said 



Jieeiii maedjfroib seedy i^ ^asveaiy^five 
yearo; those iofAoemoiie miiftecia; and 
of : Hyacinth in , twentjrrstt ^^ .i i At^ the 
fttme timet respediiig tneis, ^dnd there- 
£>re probably other plants^ renovation to 
a oertain degree^ < it is; belieyed; : ma^r- hi 
obtained. BT ;an . . Apfrfe^re^^ii pecif hii^ 
under the disease t>f cstoker/^be^headed^ 
the stem will bring, forth bpdfd and those 
bnds branches, irhich \¥ill . increase in 
vigour until ;hay ing j^assed through '» sucr 
pe^ve ^ries of viviparQUf^; .product, the 
flpwer^buds, or ovipairou? : progeny, we 
formed, after \iifhich period* the^ tree be- 
gins to shew all the disease it had ^xbi^ 
bited ; before it was cut down^ and ; par- 
takes of all the decrepitude of ite coviHiemr 
poranes. Thisi» however,; is ^lentioned 
with diffidepce, as the experiments^ tend* 
ing to investigate this circumsttmce, were 
not pursued with sufficient , precisenf^ to 
establish the. po^it^pn. i >;:.; : . ; . 
All gardeneifi are acquaioted; with ;the 

• Madoxe's jFUrisf ft Qioti»t^fy» pa|[Ol' 
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greater difficulty of preserving the life of 
many plants, alter they have borne 
flowers, than previous to the period of 
their fructihcation ; aad Mr. Rose, in his 
Elements of Botany, gives a curious ac- 
couQt of the Coryplia, or Umbrella Palm- 
tree, and the Plantain-tree ; the first of 
which produced leaf-buds, only, for the 
space of thirty-five years, and, at the end 
of that time, brought forth flowers and 
fruit, and died. The Plantain-tree is said 
to have continued in the gardens of Hol- 
land a hundred years before it has pro- 
duced flowers, and immediately after that 
period always to have lost its existence. 
The Lavatera Arhorea is reported to rise 
to the height of a common Pear-tree, 
bearing the winter frosts without injury ; 
but having once blown, although it should 
produce but one flower, no art can pre- 
serve its life on the first approach of the 
cold of winter. These are curious facts, 
well worthy the attention of the ingenious 
botanist. 
The word progeny, as applied to the 
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lea^ltuds of trees, bas been ol^ected to a» 
one to which the idea of youtli is pe- 
cuUarly annexed, whereas, it has been 
said, a seedling Tuhp is a young plant, 
and requires several years to attain the 
power of re-producing blossoms and 
seeds; but the new buU> being generated 
with the habits of mature age, cannot be 
esteemed a new existence, but must be 
considered only as a continuation of the 
mature plant, partaking of the nature of 
the parent vegetable, whether that be un- 
productive inlancy, or debilitated old age. 
An attentive obeervation of leaf-buds and 
leaf-bulbs will, hovrever, shew that, so few 
from being generated in a state of matu- 
rity, they require, like the seedling bud 
or bulb, the successive renewal of several 
years, bdbre they arrive at that state of 
perfection which enables them to {m>duce 
blossoms and seeds ; after which period 
tiiey bring forth one, at least, targe bulb, 
endued witii immediate power of gene- 
rating both flower and leaf-bulbs; the 
ktter of which pass through snccesave re- 
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»rtvi^ before they become capable ci a 
sunilai' product. 

The carcumstance of the mature Tulip 
or Hyacinth bulb, and every other bulb 
which has arrived at a state ot" maturity* 
producing annually flower-bulbs and !eai- 
bulbs, is strictly analogous to the habits of 
trecB and herbaceous plants, which, when 
arrived at the state of perpetuating their 
.species by oviparous product, bear yearly 
both leaf and flower-buds on the same 
plant Our knowledge on this interest- 
ing subject is, however, yet in its infancy; 
and perhaps that of the habits and nature 
oi" viviparous animals yet more so. Ifc 
however, the miniature Polypus ot the 
Tiviparous product of various other ani- 
mals, may be termed progeny, there does 
not appear any objection to using the 
same term respecting the buds and bulbs 
thrown out by vegetables ; and whatever 
term may be used, the analogy equally 
prevails. 

Another and striking point of conoec* 
tion betwixt vegetable and animal lite. 
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k found in the oapdbiltty foismdbi hf^ 

various species of e^h order ' of ni^tuvfe; tof 

bemg pnipagated ■ bp '-> mFtisy pMrtielei of 

matter from which 'ik&f were ^Dtigiddly 

CQiistructed. Thetwigs <xf trees^ and the 

liodies cf Polypi and Wonns^ ma^'be; 

Aivided into innumerable pcMrtiens ; wnd 

in each portion tbe^ remains ah inherent 

property '(^becoming a new pSant 'or a 

n^wanimaL v . \'. ■ . ■ . ■ 

V A yet more curibus analogy i$ ^bserva* 

ble between the^ Pdypi and ^^igrdAeii 

vegetables; the latter^ it is well >kxiow«> 

'may, by the ar£ of inardiingi beunifefdtn 

8t» great a Yaiietyas the imagination) cait 

niggeet; :and the ieiirioas experiments <tf 

Mi^Treinbly and otiiers^*ha|re evinced 

dsai' the same .may'4)e efFeded-on the 

fifiiih^iwater Polypus. [ DiflRsrent portions 

ioriTone Poljrpus have been engrafted upon 

another ; ^two transverse sections > liave 

bie^^ found *to^ unite in a short time, and 

form one animal ; the head of one 

may be engrafted on the bddy of 

species of a different colour^ and* will 



'qtrickly form a motley whole ; but whe- 
ther the engrafted Polypus puts forth dis- 
tinct kinds, corresponding to the species 
united by art, seems a point that has not 
yet been observed upon. In the opera- 
tion of engrafting vegetables, we see dif- 
ferent sorts of Apple and Pear unite with 
a trunk of a different species, and each 
scion producing its appropriate ifuit. 

The subject of the union of different 
icinds of vegetables, by the art of inarch- 
ing or engrafting, is not, however, yet 
perfectly understood. That the stock 
and scion should be of the same natural 
family, is a point by all gardeners deemed 
essential to their junction; but whether 
the graft is in any way affected by the 
properties of the stock into which it has 
been inserted, is a question yet unde- 
cided. Some of the most ingenious 
writers on this subject esteem the plant, 
on which the bud is engrafted, as exer- 
cising no effect whatever upon the scion 
to which it has I>een united ; but we must 
not overlook the opinion of many inge- 
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nious practical gtu-deners, who fcdic T e 
the fruit of the graft to be matenaJly in- 
fluenced by the juices of the stock on 
which it grows; and that an Apple will 
be more or less acid, according as it is 
engrafted on a crab-stock or one of a leas 
poignant kind; and that the buds of 
Flums and Cherries, inoculated into 
other species of the same genus, will not 
produce fruit exactly resembling that of 
the tree from which the grafts were taken. 
This opinion is the more worth attending 
to, as it is countenanced by that of th« 
ingenious Protessor Bradley, in his Trea- 
tise on Gardening and Husbandry, he de- 
tails much curious matter in support of 
this belief*, and brings it forward in 
proof of the circulation of the sap in rege- 
tahles- He asserts, that by inarching any 
striped kind of Jasmine, or other varie- 
gated plant, into a plain common sort, 
that the stock will become infected by the 
disease, which occasions the spots and 
stripes of the scion, and will, in conse- 

* Se« hi* Letter to Dr. Doufilau, vol, ii 
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queirce, put forth leaves of the same kind t 
and that, on the contrary, the motley 
foliage of the part engrafted may, hy care- 
fully inarcliing the scions into healthy 
stocks,, be brought back to its genuine 
verdure. 

It must be remarked, that these obser- 
vations are not the result of Mr. Bradley's 
own experiments, although they are de- 
rived from authority highly respectable. 
He gives us, however, one fact of im- 
portance, which passed under his own in- 
spection : he relates, that he had joined 
healthful, vigorous stocks, with old, de- 
caying trees of the same species, and had, 
by that means, brought those old trees to 
• recover their pristine vigour. 

I have dwelt the more fully on this 
intricate point, in the hope of inducing 
the botanical student to institute experi- 
ments for the further ehicidation of this 
curious part of vegetable history. The 
junction of the yellow with the green 
species of Willow, like the union of the 
different coloured polypi, might enable 
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Uim to iny^tigate .4h^ .^object tnore 
dearly : and in experiments maite i.for 
the purpose of restoring vigour to ^decJay^ 
ing tFees> by engrafting^ their scions .into 
healthy i^cks> >itrwill''be aiecessaryp to 
render them complete, at the samatinse^ 
and under iequpl dbraiastancei^ to/engraft 
also scdons into stocks i>ri2t«hich aire idb- 
eased; tu:Ml ^ould the plant be (one 
which ^iil ihs:.&w out roots from (cdttings^ 
a few twigs> placed in the soil, ivonld! 
enlarge the scope of observation, 'by a^ 
fonding an additional isubjeet of cc^pa^ 
lison. /-Itzinust, too, be iremembereid,. ifehat 
the viviparous <]^oduct of a' diseased' tree^ 
^'When sdparated fiomtUe.'ipapeQt /stocky 

will flourish for ^oi^ y^r^ ^^^ -^i»to^er 
situation it may 'be 'made to grow# and 
might :heiice mislead the 'young ^praxtti*^ 
4ioner inta'the belief Jthi^ fllie rbiiewdii 
vigour of a r^ion, taiken!fiK>m a idecayii^ 
tree, ought to be inscribed to the influeaM 
of the healthy stoefcr . . if..M..j 

Theiie is an order of ; plants , which 
Sitist ' not be. overlodcdd,. although ^thiey 
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are usually considered the lowest of their 
kind, as they have been supposed to assimi- 
late more closely to the animal creation 
thanany other class of the v egetable world. 
The Fungi resemble animals, in some of 
their species, in growing vigorously with- 
out light; as is shewn by those found in 
dark cellars, and by the Truffle, which lives 
and vegetates under ground. And they 
have been Ibund equally capable of con- 
ducting the Galvaiiic fluid with animal 
matter. But although this property may 
be possessed by the Fungi in a higher de- 
gree than by plants in general, we have 
seen that it does not form any exclusive 
distinction betwixt them and other vege- 
tables. 

The animal flavour of the esculent 
Mushroom, and the odour of any kind of 
Fungus, when burned, resembling that of 
burning feathers, added to the putrefac- 
tion to which the whole tribe are subject, 
and the scent emitted by them in that 
state, do not exclude them from the 
vegetable kind, but afford additional 
i2 
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analogical evidence ot the affinity be^ 
tween the tivo kingdoms. TJke Lyco- 
perdon Tuber (Tniffle) grows ander the 
earth, and remains there the whole pe- 
riod of its existence. : M. Builliard coo- 
«iders the edible Truffle as a vivipardus 
vegetable, and asserts that the grains found 
within the cells of <he fleshy ^substance 
are not seeds, as has* been supposed^ but 
small Truffles already formed, as they 
hiave the satne figure and coloiir as the 
parent plant ; that they have, like itj their 
surfaces covered with little pointed emi- 
nences; and that,^ in^'ariiving^ at tl^ic 
complete size, they do not d^elope them- 
selves, like seeds, but grow by a simple 
extension of parts, by means of the mi- 
nute points which cav'6r tlieir sorface, 
iind which become prolonged i ifitOf>short 
threads; or fibres^ by which they -draw 
fi^otn the parent Truffle the juites neces- 
sary tatheir groivth ; in all these jres^)0cts 
ci^riously and accurately resembhtig ^e 
well-known progrras' of Uhe » viviparous 
Polype; By the fibres through wbiok< 
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' Hie young Truffles have drawn their food^ I 
they are said to fix themselves in the eaithrl 
alter they are separated from the inothenc j 
plant; the young Truffles still visibly pre* I 
serving those fibres, which only disappea 
by age. 

Wide is the field on which ingenious 

I research may be exercised in the inves- 
, tigataon of the habits of the whole vege- 

i table creation ; and there is no [art in 
that beautiful division of tlie works of 
nature, wherein the botanical world has 
so much to learn, as in the Cryptogamic 

'orders of the Fungi and Fuel, nor in 
which there may probably be discovered 
so close an analogy to animal life. 

The means by which the vegetable 
order of nature is sustained, is a question 
wliich has povverfully attracted the atten- 
tion of all botanical philosophers, and 
seems to form the most distinguishing 
point betwixt the animal and vegetable 
creation. This supposed distinction must, 
however, be confined to the adult vegeta- 
i)Ie, asduring the state of in tancy a striking 
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;^nalogy lakes place iii the material with 
which the embryom pkiot and animal are 
Hourished ; aa each is plentifiiMy supplied 
with a store (>£ saccharine and lactescent 
juices which it absorbs,: through vessels 
communicating from the parent . to tk<i 
in&nt vegetable or &nimal» so 16h^ as 
either coiitinu0s iabt;a;ehed to. the. being 
which ga¥e it Ufe« oruntil it bias attained 
its foil dimensions. ; ... ; 

The provision made for anin^ls in 
thei^ embryo and ibfent state^ is imiver-' 
sally understood ; and a slight degree of 
4)bserYation will evince an equal aVssa* 
tion in nature to the preservation of her 
vegetable children during their first pe- 
riodic of existence. Seeds have been 
^ewn by Gaertner to contain two kiiids 
of sustenance, resembling the white and 
yolk of an egg> which are visibly : ab^ 
wrbed by the embryon seedling through 
its eairly stdiges of growth. The buds of 
trees are also provided with nutrimetit of 
the most delicious kind, resembling sugar 
in its taste. That flow of sweet sap. 
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tbnly duping the infant state of the 
buds of" trees, is apparently intended as a 
supply for their support, until they have 
acquired organs whereby they cau inhale 
the juices of the earth. Tiie Birch and 
Maple trees are, during tlie spring months, 
replete with nutritive saccharipe matter, 
which continues until their leaves have 
attaioed their full growth. In their half- 
grown state, the leaves of Birch have a 
fine aromatic smell, are glutinous to tlie 
touch, and, when seen through a good 
microscope, have the appearance of being 
encru^ed with a fme sugar, which, to the 
taste, is as sweet as that of" the sugar-cane. 
Bulbs are supplied with sustenance during 
infancy from the juices of the parent 
bulb, tirom which they take their rise; 
and we have seen tlie same mode of sup- 
port in the viviparous progeny of Lyco- 
perdonTuber, and which may be observed 
in various other vegetables. 

The food of adult vegetables, so far as 
the materials which compose tlieir nutri- 
ment are understood, consists of mere 
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earths, salts, or airs ;• audi . this^ by; M. 
Mirbel, has been sopposeci to. form wsn 
impassable line between , the animal and 
vegetable ^ kingdoms. It should, hcw>- 
ever, be^ remarked, ; that those earths 
which are most salutary' tp: vegetable , life 
gre formed 'by the decottiposition d£^ya« 
rious matters,^ which, under a dififerisiife 
modification^ might sen^'ifbr^thfe •siiste* 
nance of even the higher /orders of /the 

animal creation; and the componeiit 
parts of salts arid airs, witti the fo0d*:by^ 
which the lower tribes of asiimal >Iife:axe 
sustained, ^are not^ pe^hapij(j| .suffi6ienrtly> 
undeirstidbd to induce - us • hastily to -- iad^t^ 
M. Mirbd'S^ observation as an hjrimtfaem^ 
not to; be controverted. Yet, 'howevCT 
well it 'lAay 'be founded^ ' even bene 
modern research has furnished us with 
some analogy ; and if we may rely oh the: 
account of M. Humholdt, :in his Travels 
in South America, we have an' instance o^ 
mankind subsisting upon earth for th^ee 
months. M. Humboldt informs us, that 
the people known under the name of the ^ 
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amoquas, when deprived, by the height 
of the river Oronoqua, of their usual food, 
the tortoises, eat scarcely any thing but 
a kind of iat earth, without any further 
preparation than that of burning it 
slightly, and rendering it moist. 

On a subject so obscure, it may not be 
amiss to bring forward even doubtful 
facts, which are capable of being opposed 
to established belief But we must not 
too much rely on the deduction to be 
drawn from M. Humboldt's account; as 
the earth, which he relates to have con- 
tributed to the sustenance of the unfortu- 
nate people who by hunger were compel- 
led to feed upon it, was, when brought to 
Paris, and analysed by Citizen Vauquelin, 
found wholly destitute of any known nu- 
tritive property. It must, however, be 
always borne in mind, that, in seeking 
analogy betwixt vegetable and animal 
hfe, it is the habits of the lower orders of 
the latter into which we should chiefly 
inquire. We are not, however, without 
well-attested instances of the human ani- 
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JS^i > : subsisting apparently n^a uf 
al)^filtf>; and aswe @ee, TegeitaUe life sup^ 
paAeiA^ in its first period of existence, }^ 
SaoA so exactly resembling tb^siistenaiiice 
provided £br the young of die amina) 
world, we must wqit the result of, further 
€xperimieoQt^ b^^jbve we pvonpunce upon 
t^suppoaed fa^ure in tbe^ analogical 
evidepce, which> in all other resp^cts^ has 
been found to obtain between 4:hese two 
great ;ordeis of tilie creatioi^ ; and this the 
moi)e .especially: te our knowled^ of ^e 
kind of food taken by wonias^ wihged in- 
sects,: and many of the least animated^ of 
the marine trih^. of organired > s^iattier^ is> 
q& much in its infancy as th^ respecting 
the! sustenance of vegetables^ ' i 
-b A more/iamusing and lesis obscure point 
^analogy betwixt: plants. aiid animab, i& 
tbe: pc^wer of habit, to whidb the loimer 
^re; '■ subject equally , with the latter; and 
their apparent faculty of adapting tiiose 
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^ S^e a small pamphlet, containing an apcount of Ai;ine 
Mttore, ofTutbuiy, Staffordshire^ Having lived nearly two 
years "mthoQt food. * 
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habks to whatever change of circum- 
stances may occur. This assimilating 
quality of the vegetable to the animal 
creation, did not escape the investigating 
eye of Froiessor Bradley, who remarks, 
that every vegetable will, if possible, ob- 
serve its natural time of -spring and 
growth, whatever climate it may come 
irom or be in *. 

Seeds or plants, brought from climates 
and soils wherein they have been accus- 
tomed to vegetate early, will for some 
seasons preserve their wonted time of 
fructification, which taking place ia a 
colder atmosphere, and less genial soil, 
perish without coming to maturity. After 
the first or second year, the plant learns to 
accommodate itself to its new situation, 
and does not put forth blossoms until a 
later period, when they may enjoy the 
advantages of a milder season. 

This power of habit in plants may be 
beneficially applied by the farmer and 
gardener in the culture of their fields and 

* liraclley on Husbandry and GHrdeDitig, vol. ii. p. 4. 



gardom ; i and MrijKiiight found that a 
cno|>.iiQfiii;heaiitl planted ;on bigh> cold 
gmmiid, ripened jnm wheiL the 

setski . : was . iobtained . from a i verr '- warm 
dktiicfcand gravelly soil; which! lay: a few 
mile&i4istantjfi than wh^ it was/ taken 
jfeom graii^: which grew; in the vicinity ^ ; 
and J his ingenicms: lexperimehts . in< thje 
propagation of potatoes^ on thiS) pidn^ 
^iple^iipromise.ito; becpme of . eidlensive 
'utility...... i .:■-:• '.; .....^ .:-- •!) -t - . 

: : : The.^whole of jkhe» writings x)f Ma?.> An* 
iJrewiiKnight; a^e \peculiarly wortiiy the 
S^ttentioii. bf the horticultural or botanical 
studejtit ; and hisi: agreeable^ Treatise »on 
*hB /(Culture of V the Apple andrPaaittareey 
shQubl Jje in: the baadsf of every one' who 
t»&es;.^easuRe iji these jan^using and ra- 
ji^i^Pftl; pursuits. Al9P his ; detached papers* 
ia ;the > -Trjinsaction^ ; pf t th^ Rpyal. Society, 
afford important information in the phy- 
«iplpgical, branch of : botanical , science. 
His ijngepipus theory pf vegetjiitipn. i? so 
well, djelinealed. in Pjr. Smith's valuable 

* Horticiiltural Society. 
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deihentary work, the Introduction- ■ t» 
Systematical and Physiological Botany, 
that it would be needless here to enter 
further into the subject, than to recom- 
mend the whole of Mr. Knight's papers 
as necessary to be accurately understood 
by the student of vegetable nature. Nor 
is it to theoretical botany alone that his 
researches have been coniined ; the prac- 
tical treatment of fruits and culinary 
plants has been greatly improved by his 
labours, and forms, under his view of it, 
an interesting and amusing subject of 
speculation. 

The annual occurrence of the iaR of 
the leaf, has excited the attention of all 
vegetable physiologists, without hitherto 
having received satisfactory explanation. 
Dr. Smith has classed this phenomenon 
amongst the diseases of plants*, and 
compares it to the casting off' of worn-out 
and distempered parts of the animal 
body. Vrolick's opinion, as we learn 

* Introduction lo Systematical and Pbysiological Bo- 
tany, page 342. ■ .'''.<.■•, -T _.^i.ri.'; V • 
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frdiftWitledenow, tths lite vametand i>y 
tii&t-iatiith6r 11^ ai^/d^U^ mforioed of iiie 
TatiDu&i hypoitiheseb iof ; dififereot writers on 
this difficfult :<stibJeot^t ^ith ^vrUc^. the 
ywa»g ^ pfas^ioFlogistt dn the sd£^de .of 
Tegetaftion: d3i<mld make hiinsdf ^sjt> 

1 hxipe I shall iMDt b^deemed pneisulkip^ 
tuoos in ofierin^ an^ opinion uponitfae aur 
tinnnaft dropping of^foliag^^ distdncfc ioGm 
any -which/ I beheVe, has yet lappeased 
before (iie public. Instead of c^mskkr- 
ing the iall of the Idaf pLS the diect .q£ 
disease, may it not be esteemed vtheiiesult 
of a natural process? M^tweiiofc^ ^p- 
pose leaves to ibe the ipairoHts exf ih^^ i^^flig 
buds which tare found proceeding ifi^om 
their 4MDsoms^ iby nirhich ltheir>J4iio6s/aoe 
absoidoied, iand it^hich ^perish atify wheA 
their dfl^pidng have attaiiied tiiiein Itdl^pe^ 
riod lof 'growth i A tcircumstance ao ffla(iii<» 
lar to -the iformatidn and re*produdbioii icdf 
bulbil, as to afibrd strong analogical Ibvi^ 
dence of its probability; and which is 

^ Willedenow's Principles of Botany* psige 30S-: 



&rther corroborated by its resetuWancift 
to the decay of the fructification of a 
tlower after the raatarity of its seminal 
progeny ; and in the re-production of 
bulbs we see the newly-formed bulbs so 
dependent for their growth on tlie leaf rif 
the preceding year, as iiequeutly to 
perish if that be cut away. 

The eircuinsEance mentioned by Dr. 
Smith, of the proof of success afforded by 
newly-planted trees, in their leaves being 
easily detached from the stem, adds 
strength to this hypothesis. If, at the 
time a tree or shrub is removed, the 
buds annually produced are wholly or 
nearly formed, they no longer stand in 
need of that support which, during their 
time of growth, they derived from the 
juices of the parent leaves; and in a 
short time the old leaves will drop off, as 
would have happened had the plant con- 
tinued undisturbed ; but should tlie tree 
be removed during the infant state of the 
newly-formed buds, the leaves, having 
lost their usual supply of nutriment from 



128 

the> eturth through the root>i<doiiK)t retain 
sufficient vig^iur t6 perfonn their natural 
fifflction of nurtariog i the embryos to 
whkh they hare /given birth, ;a]^d,in<^ 
stead of ^ their Vonted pro^cess^tof gradual 
dedine> as their infant progeny- gradually 
idcreased ^ in growth, they become dis* 
eased from want of sustenance, ahd wither 
prematurely upon the free. And should 
the viviparous offspring cbtitinue to live, 
it wtf 1 derive a precarious existeisi^ ; from 
olh^r parts of the plant; the huds will be 
feeble- and ill-formed^ and will require a 
feW successive generations of^renewali 
with the leaves unmolestedii before they 
recover a state of vigorous growth. • « 

The skme occurs in die; re^pdoductions 
of bulbs which have been deprived^qf , 
their leaves at tt»» early an age, ior transr. 
planted at the time of flowering^ wheh 
their : leay^ are green, the ^period at 
which the' reaewal of the bulbs- com- 
mences ; as, although by care the. bulbs 
may be preserved alive, they i will pass 
through the changesof .'twa^ or 'three ^ 
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years before they regain the vigour they 
would have enjoyed, had they remain- 
ed in the soil until their leaves were de- 
cayed, and their new bulbs fully formed. 
If this hypothesis be admissible, it may 
account for the difference of time at 
which the fall of the leaf occurs to indi- 
viduals of the same species, and under 
similar circumstances ; as their loss of 
fohage will depend more upon the com- 
plete formation of the new buds, which 
by various accidents may have been im- 
peded or accelerated, than on the effects 
of any particular season. 

Nor is it only from the base of the 
leaf-stalk that buds take their rise : the 
flower-buds of a species of Ruscus pro- 
ceed from the surface of the leaf itself; 
and the curious appearance of Fucus 
ProUferus is produced by the leaves grow- 
ing out of each other. The Water-Len- 
til, as we have before seen, re-produces 
its species by casting off thin films of 
foliage ; and in some kinds of bulbs, 
TuUps in particular, the young leaf-bulbs 



are irequently gener^ed in the 6dsomi 
of the stem-kaves, in a mode precis^y 
similar to that by which the buds of trees 
are formed. 

Dr, Darwin's theory of the indivt^ 
d*uality of lea^^buds idiould be wdil oon-i 
sidered^; and although that part of it» 
which supposes the anaual renewal ofdier 
bark liroiii the radicles protruded by the 
3P«Mmg buds, ^eems to ha^e been proved 
erroneoos by the expenments oi^" Mr. Aftt 
drew Knight, it cannot be donbted th«ft 
the buds of trees possess aii inherent 
power of throwing out roots^ aoqtd irf 
thus, when placed in proper situattions, 
becoming plaMs complete in every pait. 
During their state of in&ncy, a»id while 
they remain attached to the tree, hod^ 
seem to be nourished by those rich tois 
charine juices which abound -m many 
different trees throughout the months of 
spring, and whic^ are analogous to thalt 
store of sweet mucilaginous matter' pro* 
vided Uxt the rising germ in the cotyle** 

* See Phyliologhk .^ 
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dons of the oviparous progeny of vegt 
tables. 
After the deatli of the parent leaf, and 



the 



of the bud into other 



expansion 
'es, each individual of the foliage de- 
rives its support from some material 
drawn from the root, which, as Mr. Knight 
ha* ingeniously demonstratted, after pass- 
ing throngh appropriate vessels to the 
leaf, is returned by it into the inner 
bark ; and in its passage downwards de- 
posits a layer of wood, by which the bulk 
of the tree becomes annually increased. 
The matter from which this new wood 
is derived, seems also equally ready to 
form itself into root-fibres, as may be 
seen, if its passage down the tree be im- 
peded by strangulation or other means. 
And, without the use of art,Vines in hot- 
houses frequently exhibit a curious spec- 
tacle, in the protrusion of numerous thick 
roots from the joints of the stem at the 
base of the leaf-buds, while attached to the 
parent plant; and it would be worth ex- 

■ periment to observe the difference of the 

B 
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state of the new wood bel<rw these buds, 
With their roots, and that beneath those 
by which no roots have been protruded. 
The common behef, that trees in hot 
climates, and the ever-green trees of our 
own country, are destitute of buds, seems 
to be without foundation : such plants as 
have been brought hither, and preserved 
in an artificial atmosphere, similar in tern* 
perature to that of their natural climate, 
form buds and cast their leaves yearly; 
as may be seen in Orange, My rtk, and 
various other kinds : and in the Laurels 
naturalized to this climate, and in the Ivy 
and Holly indigenous to this soil, the fall 
of the leaf is as constant as that which oc* 
curs in trees usually distinguished by the 
term deciduous. The loss of foliage, in 
the clasd of plants denominated ever-green, 
is, however, much less obvious than that 
of deciduous vegetables, as the leaves do 
not wholly lose their green colour befcnre 
they drop; and as tibieir decline occurs 
in the spring season, the expansion of the 
buds is more rapid, and the tree becomes 
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newly clothed before the loss oi' the 
leaves of the preceding year is jiercep- 
tible. 

The subject of the formation of buds 
and bulbs is peculiarly curious and in- 
teresting; and, for the assistance and 
amusement of the young student, 1 sub- 
join drawings of various bulbous roots, 
made at different times in a course of 
experiments ibrmed for the purpose of 
discovering the mode in which bulbs 
were re-produced ; also of nuts and seeds, 
to shew the nurture and growth of the 
embryon vegetable. These experiments, 
although not pursued with the regularity 
worthy the importance of the subject, may 
prove sufficient to excite a desire to extend 
them, and may smooth the way to the 
institution of others more deserving the 
attention of the public. 

Dr. Grew was the first vegetable phy- 
siologist who brought into notice the per- 
fect tbrmation of the young vegetable the 
year preceding its developement* ; a 

* Anatomy of Plants, page 173. 
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most beautiful process of nature, which 
may be seen in every root and twig which 
presents itself to our view ; and, yet even 
in these times of science and research, this 
interesting phenomenon has not attracted 
general observation. A bud of the Horse- 
Chesnut, from its superior size, will exhibit 
most perfectly the formation of the flower 
for the year ensuing : enclosed in wann 
down, and surrounded by resinous scales^ 
impervious to the weather, the flower re- 
mains many months uninjured, untiU 
like the animal within the chrysaUs, it 
bursts its integuments, and comes forth 
into open day. The same process may 
be seen in the minuter buds of Currant 
and Hepatica, and probably takes place 
in every other plant, although not equally 
obvious in those, the buds of which are 
not so completely formed. 

The embryon flower in the bulb of 
Tulip, has attracted the attention of many 
observers of vegetable phenomena, and 
also the annual renewal which the bulb 
undergoes. But, notwithstanding the 
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yewir production of the biilb of Tulip* 
and of several other species of bulbous 
roots, is now well understood, the subject 
yet remains to be thoroughly investigated, 
as appears by the accounts given by va- 
rious ingenious authors of the roots of 
Otchis, Crocus, and Gladiolus, which 
they describe as consisting of two bulbs, 
and which were esteemed by Linneus 
a distinct species, and received from 
him the appropriate term of Bui bus Du- 
plicatus. Nor did the discriminating eye 
of that great naturalist lead him to dis- 
cover, that what appeared to him a dou- 
ble bulb, was the process of the formation 
of a new bulb by absorption of the juices 
of the old one. 

Our admirable herbalist, Gerrard, takes 
notice of the manner of growth of 
the bulbs of Gladiolus andCr6cuE, which 
he describes as bearing one bulb upon 
another ; adding, that in spring the bot- 
tom bulb of Gladiolus is much larger 
than the top one : but proceeds no further. 
Had he extended his attention to these 
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foots a few weeks, he would have disco 
vered that the lower and larger bulb, early 
in spring, diminished in size as the season 
advanced; and the upper and smaller one 
increased in growth; until, in the end, the 
lower bulb wholly disappeared, and one 
single large bulb remained, by which the 
species was continued. , The drawings of 
Crocus and Gladiolus will evince this 
&ct The Orchis I have not had an op» 
portunity of observing ; but, from the 
usual progress of re-production in all 
other species of bulbs which have passed 
under my inspectioui I am led to believe 
that the increase of that curious plant 
will be found to proceed according to the 
general laws of ns^ture. And although 
the limited attention I have given to 
plants of the herbaceous kind, by no 
means renders me competent to assert 
the fact, I venture to suggest, that this 
tribe of vegetables, like trees and shrubs, 
are composed of numerous buds, which 
annually perish, their juices having been 
gradually absorbed by. the new bud« 
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fi»ined under ground, at the base of their 
leaves, for the re-production of their 
species. 

From the result of a few partial ex- 
periments, I have been induced to believe 
that the root-fibres of herbaceous plants 
yearly decay; and that it is not until the 
new buds are perfectly formed that fi-esh 
fibrils are protruded. My observations, 
however, on this dark subject, were made 
nearly twenty years ago, and at the time 
were so little extended, and pursued with 
so little vigour since that period, that I 
do not now presume tp bring them for- 
ward with any other view than as being 
perfectly accurate so far as they pro- 
ceeded : and upon a subject so little un- 
derstood, I flatter myself the young phy- 
siologist may find them of some assistance 
to him in his researches into the growth 
and habits of the vegetable kingdom ; 
and that they may not be found wholly 
destitute of practical utility in the nice 
art of transplanting, as, by the theory of 
the growth of herbaceous plants, taken 
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from my memofaiKlaais> it appears that; 
by vn,ut of attention to the period of the 
formation of bud-roots, twelve months 
are ftequeotly lost in the growth of such 
herbaceous plants as are remoyed from 
one situation to another ; added to which, 
the roots are liable to decay, and the 
plants to perish. 

Heihaceous ^antd, hke those of the 
hulbouB kind> are supposed to shoot their 
roots down into the earth a very short 
time after the anmml formation of their 
buds. If such plants are removed about 
the period that these buds begin to pn> 
trode their fibrils, or a little before tlttt 
proQess, the plant, not being intermpted 
in thfe^^ ibf mation of new roots^ will be 
iirmly fisted in the ground before the 
winter season^ and their buik will be 
maintained in health by the nutriment 
conveyed to them through their newly* 
formed mdicles* If the annual renewad 
of roots has t^ken place before the time 
of transplantation, the roots will be de« 
stroyed or broken by that operation^ and 
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: plants will remain loose in the i 
into which they have been removed, 
until fresh fibrils are formed by the buds 
of the ensuing season. These new buds 
will partake of the weakness of the pa- 
rent buds, until they have acquired vigour 
from the nutriment conveyed to them by 
their new roots, after which they will 
produce healthy buds, and the plants will 
again flourish. 

This theory may possibly be instruc- 
tive in the transplantation of trees; and 
if the fact should be ascertained, that the 
buds of trees resemble those of herba- 
ceous plants, we may learn the proper 
management of one from an attention to 
that which best suits the other. Hence 
the practice of removing trees in early 
spring must frequently retard their 
growth, and subject them to destruction; 
as at that season the infant buds of trees 
are apparently nurtured by that sweet 
juice which nature has laid up for their 
sustenance, and which is not found at any 
other period of the year. By removing 
the tree at the time when this juice should 
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flow, the vessels provided to convey it to 
the buds must be broken ; and hence the 
young progeny will be deprived of that 
nutriment on which the vigour of their 
growth depends ; in the same manner as 
the germ of a seed is destroyed, if it be 
deprived of its cotyledons before it is pro- 
vided with radicles through which it can 
imbibe the nutriment of the earth. 

If trees be removed immediately after 
their annual buds are perfectly formed, the 
vessels through which these infant buds re* 
ceive their sustenance will be formed before 
winter, and in spring there wUl be no im* 
pediment to their attainment of strength 
in that season which seems peculiarly 
designed by nature for the re-production 
of both the vegetable and animal creation. 
This sketch of what may be, ra^ 
tiier than what is decidedly known to 
occur in the growth of trees and herba-^ 
ceous plants, must be considered by the 
young student as an outline, which must 
either be blotted out or filled up by his . 
future researches. The analogy of the 
re- production of, and progress of growth 
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of> all bulbous roots, is certainly in fevour 

of the theory ; but he must bear in mind, 
that analogy, unsupported by experi- 
ment, is not to be farther admitted than 
as presumptive evidence of a doubtful 
feet, and as a guide to the direction of 
our inquiries. In his experiments for 
the purpose of confuting or ascertaining 
the similarity of re-production betwixt 
trees, herbaceous plants, and bulbous 
roots, he must remember, that every bud 
of the two former kinds is supposed to 
resemble the bulbs of Tulips, Hyacinths, 
Crocuses, &c. ; and, like them, to con- 
stitute an individual being annually re- 
newing its existence from the recrements 
of the leaf or bud of the preceding year. 
The buds of creeping plants, such as 
Lysimachia Nummularia, Money-wort, 
Mint, and various other species of the 
same nature, seem to observe the same 
laws by which the twigs of trees are go- 
verned, and increase their leaf-buds to 
infinity* without detaching themselves 
from the stem of the parent plant. Aloe, 
and other succulent 
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out young plants around their Imat ; and 
the old plant continuing to live^ resem* 
bles in this particular the Polypus, and 
other animals 'which exhibit so curious a 
le-production of viviparous progeny. 

In experiments made on herbaceous 
plants, single buds must be separated 
firomthe general mass of roots, and f^mted 
apart; and if seedling plants are made 
the subject of observation, the habits of 
growth and re-production of their buds 
may be more distinctly understood. 
Some drawings of bulbous plants, and a 
few seeds of different species of trees, are 
annexed, to shew different states jof re* 
production and germination ; which, al- 
though the generality of them may not 
contain information worthy the attention 
of the experienced botanist, I flatter my- 
self will be found usefel to the young 
physiologist, who is only entering into 
the depths of this interesting science. 

But, however femiliar, in general, the 
renewal of bulbs, and the evolution of 
seeds in their di^erent modes, may be 
to the eye of the practical botanist, I 



143 

Mve reason to believe that the progress 
of the germination of the seed, or nut, 
of the Cocoa Palm, ofters a subject of in- 
vestigation equally new to both, the 
master and pupil in this branch of bo- 
tany, as I have in vain sought for iii- 
fbrmation respecting this phenomenon, 
from various ingenious writers, who have 
given accounts of this majestic order of 
vegetables- It is nearly twenty years 
since the extraordinary appearance deli- 
neated in the fiftli plate attracted my at- 
tention ; but from ill health, and other 
combining impediments, I have not had it 
in my power to pursue those means which 
might have enabled me to trace this sin- 
gular species of germination through the 
periods of its developement; an investiga- 
tion which might easily be etfccted, by 
placing a few Cocoa-nuts in the soil of a 
hot-house, and opening them at ditferent 
stages of growth ; obscr\'ing, that in ihose 
Cocoa-nuts in which the kernel seems to 
swell through the holes at the broad t-ud of 
the nut, the act of germination has pro- 



bably begun. It also would not be diffi» 
cult to procure observations from some 
intelligent inhabitant of the climates to 
which Palms are indigenous, the quick* 
ness of vegetation in those warm coun* 
tries rendering experiments on the germi- 
nation and growth of plants peculiarly 
easy. The whole Palm tribe offers alscr 
to our view a construction differing aft 
widely from that of other tree^ as ihe 
developement of the embryon plant of 
the seed of the Cocoa Palm exhibits to 
that of all other known vegetable 

The singular structure of the Monoco* 
tyledonous class of plants has been made 
the object of investigation to the ii^e* 
nious members of the National Institute 
at Paris ; and a memoir on the organiza- 
* tion of their parts, by Citizen Desfon- 
taines, given in the Monthly Magazine^ 
No. XL, December 1796, is worthy the 
attention of all botanical physiologistsu 
From this memoir it appears that the 
whole tribe of plants, the seeds of which 
sprit with one lobe, have been found to 



r atSnity to each other; 
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bear a near aftnity to each ottier; inso' 
much that the humble Grass and the im- 
perial Palm arc connected by the great 
distinctive marks of ail monocotyledonoua 
vegetables ; the structure of which is so 
peculiar as decidedly to separate them 
ti-om those plants which germinate with 
two seminal leaves. Palms are said by 
LinnRus to exceed all other trees both ia 
height and longevity : the Cocoa Palm 
is Said frequently to rise to the height of 
sixty teet ; and the trunks of some of the 
larger kinds of Palm are reported to 
ascend to nearly two hundred: yet these 
miajestic columns are described by Des- 
fontaines as not beginning to elongate 
until four or five years, from the period 
at; ■which the seeds first germinate ; dur- 
ing which time he observes that the plant 
throws out successively a number of leaves, 
which, by the .union of their ibotstalks, 
Ibrm a bulb immediately above tbe root 
fibres. This, bulb increases by degrees 
JD size, and solidity, and at length rises 
tbrougl) the ground, and forms the 
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Irudc; hsia^iak it» ^ first «ppeaflKace(fl»> 
dcaseand^udfi as i<i:triU«rer.beQ0!Oiv 
beret^bv; tiie figiue being thai. «C.ai» 
MEact <^]ijadeiv : ,. 

t DesfixiliMiiesy however^: vmaaiaBi^ilii^ 
tine jegukail^ of the fgrliodiicai totnk t» 
sdmetimeA iotennipted )^?1iie gnavtw or 
kas abioqilieiit o£^ nuixitiMi fays tbs ro«te; 
and. gives ja curioua aooMioli. ol tbi»$inie>' 

gnkntp o^44IlyoBiu « pl^ak^ <>£the manor 
•otylfidohoiM ordeiv gfomgi iib tlD»(iKr«r 
flkaJHii jGardeB» : '. TUa {dalRl; was bf!ou|^ 
ia a tub .^Hii ^e Ue ofdFnaae^ iothe' 
yeitf^ 17^- i it langMightd' .dkoiBgi ai «QBii<!' 
dterable dma.; -chinng. whioli state ji^i dor- 
'•bilily Uie ttesa inereased'fiikljeDgdtiOiilir 
tii>few incbea^ and ths/whale-of tbifl ^tt- 
IpflEl^n was modi kss kk- dittncfctr; Ihaa 
$kte^ rest 4>£i the< traok rl^ dow degifia» 
i^- tree ■ isocyvewd* tlifttidiaets became 
itkne^mgaifmi^aad larger^ (but. the emar 
^eittted •■ part < Mlaioed k»i ikk'^imamom^ 
T-hat'pait ofidi6 tnink^whith^ wa» |)fto* 
dnted ;whik the (doot' wmiiiifld ia ite 
-«iatiTe «oiin%» w8» 1nrint74hreaTiiielie» 
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in-cirrtimference ; the part above it, form- 
ed during its ieeble state, fourteen ; and 
that which made its growth after the tree 
was restored to health, nineteen ; which 
inferiority from the first dimensions M. 
Desfontaines imputes to the deteriorating 
influence of a foreign cHmate. The fact 
of the emaciated shoot of Cycas retaining 
its original dimensions after the tree was 
restored to health, and had put forth a 
vigorous shoot, merits particular atten- 
tion, as seeming to imply the indepen- 
dence .of the annual circles upon each 
other, and to be similar to that which 
occurs in some engrafted trees, as in 
them tlie stock frequently retains nearly 
its original dimensions, while the scion 
annually increases in bulk ; — a subject 
of much curiosity, and which requires 
farther investigation. 

The roots of all the Palms appear to bo 
very disproportionate to the weight they 
have to sustain in the earth ; and Forster 
relates, in his Voyage with Captain Cook 
to the South Sea Islands, that the Cocoa 
l2 
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Ffttni^ «boa«d aponk ledges of Coral rock^' 
trbtereoiif ttere is ■ sdatcely- soil ;«uffideBt:> 
tb ivec^'e theh^ roots ; W thitd it «sVsbl^ 
jert' '6f' W6tt<k*: bo#: the* ' loftjr' treesi^' 
kiderl''k^«h^r 'sufnifnits ^witb bUofdiet bit 

hy&'^ilr tuf^ of '^lii^ie 'fibKes.' ^H^esfbii^ 
ttlitie^' ^^ifeitifiMr ' tha» '■- die ^Aritoresidfeiit 
Fillers (IFeiiiis), like the Palms; l»V«itlidfi 
tih'i^bsk^b^ri^'With-a.'tAfroi' le^Veifi'ttAd 
covered' - mthWioMiy»h}^c6iapttt^'^f 

ttt;^ ii^ ^roi>m0rieftMtftbr-^u{i <^Qaiiii.' 

ina^'b^'^e^rofis^'ofi ' itikieS&gt/liimgi ^the 
tlied<^<i**JUd-fce^ir,''> •»'•'■< «;i Vjt;:,. ... 
Y i •'!«: bi^ieii to ttiei'i!^ . uftdeMtantting <iif 
(fe)K -^iiSg^lav • Modeiof ^geniundtioix- hgvbicb 
6cd<l^a:the3Hitbfthe^42oooa:fal]aii,.tiiak . 
ifl' Wiiidi 4^ generaiityr bf fliacds 4lcirdo|i# 
the embryos within their bosiMns maalk%^ 
he tedxjte^<^tident; ' I f rodi ■ the irsiy ■ itiate- 
i!ittl< dilSlrenoei«h^wiiib«p.llf.^£>ei|iakitaiii6i 
In^thelsinictoreiof.) tbe^ noobootyiedoiiouft 
ond^kioty^edoitouB ^Jaots,^ itimay i»e'<stip 
polled thiilt^be sieeds'of thcisetwd ocd^on 
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■cf ge]finiQation;,;4p<i.:lM^^^ t^e,' peculiar 
iftftn^ierin yihick tlie.ij[ut of,thfi ;C/oqp» 
i^^lm Ijq® .beefl( obseryfid tQ ; ^TOgfAjsU^r wijjl 
be: fouod to obtain: ,ia all pl^te jhciving 
jOQ^y Qne seminal leaf. .How far ^hi^; may 
be the oase in the vegetables of tbi^or^ei^B 
-of P^^^ Filices, and pther iiTionpcotyr 
Jedonous plants of foreign cUm^s^^ I can- 
not ppetend to say ; in oyr qwn country, 
.wh/eal^ and other species of corn,; Jiav jng 
all 9eeds with one cotyledon^ exhibit no 
.extraonUnaiy mode of germinatioa; and 
thistt they observe the same laws in thi^ par- 
^ticular as the^dicotyl/^donous plantsi, with 
th« difi^rence only of thq embryoii break- 
ing throi^h the single lobe instead of 
being developed by the sepa1fatio^ of the 
.two seminal leaves, may be, se^ by tak« 
ing out of the ground a few; grains of 
wheat* or other corn,, as soon as the, 
young plant begins to vegetate. 

In wheat, the cotyledon, or farinaceous 
part of the seed, becomes converted into a 
j»weet; pulpy jii^ice, resembling milkt as spon 
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%B the germ begins to sprout ; and is gradiK 
ally absorbed by the young shoot, leaving 
the withered husk to perish in the jgtoiiild. 
In the two^lobed seeds, as Beans^ Peas, and 
the kernels of Nuts, the nutritive store lldd 
up for the support of the nascent bud 
tindietgoes no visible change in the C6fi- 
nistency of the knaterial, although after 
the commencement of germination it be* 
comes sweeter to the taste, and in the piro* 
gress it is wholly absorbed by thie tth^ 
bryon vegetable, the outer coat of the 
seed only remaining. The better to elo* 
cidate this interesting subject, and to lAy 
t)efore my readers objects of comparison 
with the singular process of the Coicoa 
Palm ih the evolution of the rising pluih^ 
drawings of the different modes of genni* 
ifiation are annexed, both in the monoc6ty« 
ledonous and dicotyledonous vegetables^ 
In Wheat and Oats, and probably in 
all those seeds of the tribe termed €«• 
realia, two sets of fibres are protrudedji 
distinguished by the name of seminal 

and coronal root^ the germ of Oat pro« 



I 

I 

I 
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«ttmng^^hi the inside of die granii tbat 
of Wheat irom the external part. The 
seminal roots are the filH-ils immediately 
shot forth from the seed-lobe at tlie time 
that the seed first vegetates ; the cor«»al 
roots are protruded aftenvards from the 
base of the newly-formed bud, analogous 
to what happens in all other buds; and 
from every joint in contact with the 
earth, root-fibres are freely sent forth; 
these seminal and coronal roots of Cora 
curiously resembling the supposed dupli- 
cate of vessels by which the buds of trees 
receive their nutriment ; first, those formed 
to convey the saccharine juices, believed 
to be prepared for the sustenance of the 
bud in its first stage of germination, anar 
l<^ous to the tubular cord through which 
the milky pulp of the grain of Wheat 
passes to the growing germ ; and, se- 
condly, the root-fibres ready to be pro- 
truded by the leaf-buds after their expan- 
sion» similar to the fibrils thrown out at 
the base of the newly-opened buds of 
Wheat. Tlie seminal and coronal roots 
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^^' 86pai:9^ted by 'a rfinef;ttib»la)c iQOr<b 
cobsistiiig,; probd>ly, .€£ viery. minuiie, y6fh 
dels; tli^ length' of iivhidi'seeix^^ d^pmA 
on thtei'deptb of J9oil mlindiich the graibt 
happens togerminiiie; (S^^Plbte^l^^^f 4^) 
- i Jf the: anhexed diawiijgs;ai:e: att^nti^elji^ 
(stbdjled^ : they %fll giVe /the; iv oUtig . phy-i 
sioiogi^ a' competecitddaa <^f i^e geti^rft} 
mode ibf / genaunatiou whjcjti takes ^90^ 
• in the monocptyledonousvsei^s of Gom, 
and ^hose of: the dicotiyieddnous vegetftr 
lil^ of the, liut^tribe^idnd some q^ms 
kinds; eokAmll ebdbkiiinou to judges of 
ihat extraordinary i . deYiiJbbn i Scow . Un^ 
bommon -.course : of. nature, . itehicb; is , b^r 
lieved to^ occur in ithe evoHitijcift ;oC Jthie 
i&i&nt' germ of the Cocoa Balm, f i^ j i;j 
^i In ' the figur^ lof a .Walnut split i^ 
4^0^' division^^^ven in^hp .4th .^Hlate, •lie 
will observe, in one of the divisM^nsp^tiiq 
^iminiitiye germ lodged at the paiblfvjQf 
one ^f • the portions ^ of ithe ; oofcyjkdan; 
or kernel; arid if het will : cssapiine 
iseeds of ' different speeiias, . he. ^willp^il 
4^1ieya,i ^ - universally : find, l thal^^u H- 



\bQagh>Afii seimaai!<iobes contkiue to ift^ 
CKaser iau JanM/, ah80]^bingi:ti3(e'i]Miliiyi <m> 

junx>uade«l; unt jl they ihavd aljbkiaecli i their 
fiiU.;;^e,:thdti:th€h gkiim,/^ a^ter/vUrificQ^ 
ticaiy .groii» no'moii^ iitrtily.Htith itsic0ty<> 
lecloiis, itJa planted: m the sbil;; when thcf 
plumeriiaes^the imliqie/deBC anditbe 

whole -iptDDiderfiiL. process iiofi vegetatibn 
commences its course. .» -w.;;. i 

i.'ae/Sdi, 6th, .afadxTth Plates, atNthe 
eod of tbe> book, exhibit the i^tnome* 
non of .the. vegetatibn of! the^seedof the 
Cocoa Nut, .iQ itfi.diflfefent; periods: of 
growth> as fajTcas I had it in my^ powanto 
{KTocure .specimens of Nuts. id their pn> 
gress. of gemnination.:; In- the:hop8^.of' 
gaining /farther information, respecting 
the extraordinary ; appearance . . of . the 
Cocoa : Nut, delineate^ .in: Plate. the Fifths 
i caused it to.be pkmted in ajhot-house; 
but probably the vegetating power was -too 
much weakened pre vious to its being^placed 
in soil to admit of advance of growth in 
either tbe^ radicles or plume, .ds Aixom 
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puts decayed without any ifipeamiioe 
id fiuth^r gerqaioatioiL .Whoever flMy 
wish to make, exfenvaeats oa.ttua inte- 
resting jadli^eci;. dhoald piocuie ' sevonl 
Coooa Nntfl^ which should be heaped- 
together in the soil of a hot-hous^ sad 
taken up and examined at <tiffereat pe^ 
riods itf their growth, and drawmgs made 
of the different states in which they may 
be found. 

> . . When the student has attentively con* 
»iered the drawings of the Cocoa 'NutM 
here given, he will observe that the 
kerneMike part, with whkh the shell is 
lined, and which is usually supposed to 
constitute the cotyledon, eoi^trary to the 
general mode of growth in the seedJobe 
or lobes of other ^plants, forms a capa* 
cious hollow, which is filled with a sac- 
charine milky fluid, in vigorous trees re- 
ported to be in quantity frequently from 
A pint to a pint and a half. The seventh 
Plate will shew him the earliest progress 
of the infmit germ, in its attempt to 
hreak through the strong integuments by 
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wWeh it is apparently fest bound within 
the sbell. And it is curious to observe 
the impression left on the inside of the 
hard husk of the nut by the tender leaves 
of this springing vegetable, as it forces 
its passage through that rugged substance. 
And for the purpose of remarking this 
wonderflil effort, it would be well to plant 
two or three Cocoa Nuts, without sepa- 
rating them from their outer covering — 
It can scarcely be doubted, that the small 
ball, found at the base of the newly- 
formed germ, increases in size as the 
embryon plant proceeds in growth; that 
it absorbs the liquid nutriment by which 
it is surrounded, and is itself absorbed by 
the growing plume ; as after the rising 
plant has burst from the shell, and the 
tough fibrous case by which the shell is 
enclosed, and has thrown out root-fibres, 
this ball having acquired the full dimen- 
sions of all its parts, is found, with 
the hollow almond-like substance, in a 
state of decay. The plume and ball are 
visibly connected by a few threads, or 



fvestels^imt it is liifficult to discover li^ 
rurfaat- means either of i theih cah.«stracit 
&r 1 th&r nutiimeiit the ootyljsdonoUB 
bniiig .of tfae'^bdi,; as )bot& parts arb ap- 
rpafentiy whpUyj defcaohed fromjit.;^ « 1 1 , • 
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Harlog shewii the |;eiieral: tnailner in 
which ; seeds ' vegetate, : and that whereby 
die young plant' usually drives 'its nutri- 
ment from the seminal leaf: w leaves, 
'with the peculiarity which in. these par- 
ticulars occurs in the breaking ferth<i of 
the sprout of the seed of the Cocoa Palm, 
I proceed to the not less interesting, sub* 
Ject, the . annual renewal of : bulbous 
jfdants; a process which will, probably be 
finind more similar to the re-production 
ok] buds , in herbaceous and . arborescent 
; vegetables, than in the present Imperfect 
state of knowledge in vegetable physio- 
logy may be supposed. That the mate- 
inals of which the bulbs of Tulips are 
formed, are yearly absorbed by a young 
• Jbulb rising from the caudex, or baise, of 
\that: which gives it birth, is a fact- which 
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basbeen known from^or before, the time o 
Grew ; and which, from the circumstance 
of the change of position which takes 
place in the old and new bulb, relative to 
the ilower-«tem, could scarcely escape 
the eye of the most common observer. 
Every one must have seen, at the season 
of florescence, the flower stem of Tulip 
rising from the middle of the bulb ; and any 
one who has had an opportunity of remark- 
ing thesupposed same bulbwhen taken out 
of the ground, after the flower and leaves 
were: decayed, must also have seen the 
withered ilower-stalk lying on the outside 
of the bulb ; and hence been led to the 
just conclusion, that this change of place 
must have arisen from the decomposition 
of that bulb, from the centre of which 
the flower had proceeded, and the. pro- 
duction of a fresh one, to which the same 
flower had become external. Although 
this fact has been long known, the pro- 
gress of it is yet little understood ; and 
the knowledge of the re-production of 
bulbs so little extended, that the subject 



Witt picfaably' he tuaofij nevt tirihe geiiei* 
nlitf of' students -of vegstaUe li|e» A 
feoT'dratridg^ tiierefprcv. to duaUbile this 
agreeable part x>£ botanical sdence* wiUI 
porhaps foe acce^itabie t9 my ybittig 
fcaiden: and iJ^ttte&iS/ 9, will diotr thet 
progicss.bf thft leBewal of vaiious kmdi 

oflb'albto i . , . :* : • 

/'./The/ flowering bulb' o£ Tulip, mbm^ 
ptoduoeft another bulbw which '. bears a 
flower; aod geimniiUy other larger bulbs, 
wfaiGfa probably aiso flower ; and nutne^ 
roustmail ones^ bearing leaT»ii oiil^> : .aod 
so prohfiie'i&iiabuxriiifili her ^iotioi^ . Ifluiit 
Ibe krge: flowering. biilb..i9 .wtk\ sotaier 
foraa^d' tiuHiiit begiasr liba thst PoLfpos, 
toxprodiice within, itetcoata^ ar OTiiitsisur^ 
Ihoe^ vyeiy nimute leaf4Nilbi^.idiiefaigr»» 
dua|ll]^iinbraa$e ift Bini anditha «ttuii^ 
yeax^ &U :i^ and^ after baring gone 
tfafougb the tticcesuTe renewall^f^ several 
years^i bnsg &rth &>wer4nidi Tbxm 
HQcndl biilbfl^ arisingifroni witbiii the coei^ 
of theimiiii balbi; should befiotbsir in^ 
.Tiestigatedt andcotafunsiiaBs nttdebetsirteift 



I 



\S9 

tbetr growth and that of bulbs raised from 
seeds, especially in respect to the time 
that each requires before it becomes capa- 
ble of producing a flower. 'ITiere is some 
difference, I believe, between leaf-bulbs 
and flower-bulbs in the manner of their 
re-production : the Ica/'balh is formed 
within the leaf-halh of the preceding year ; 
the flower-bulb, from its side. The va- 
riety of forms which the Tulip and other 
bulbs take, if impeded in their growth by 
want of room, or if ttie vigour of the 
main bulb is diminished by cold or rain, 
are worthy of observation ; also that 
luxuriancy of vegetation, which some- 
times produces bulbs on the flower stems 
of Tulip in the bosom of the leaves, is yet 
more deserving of remarL (See Plate 10.) 
The peculiar circumstance of the Col- 
chicum not ripening its seeds until the 
spring afler their formation the preceding- 
autumn, lias given rise to an unwarranted 
opinion that the fruit is produced previous 
to the expansion of the flower, and which, 
from want of a little farther investigation. 
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has become an established pbpttWf belief^ 
The re-prcKiuctibri of the btrlbis of thiii^ 
beautiful -plant; which enamels our niea- 
dbws after all other flowers haVe d»- 

i-ppeaM and the extra»rdiaa,t:««"«.^ 
Stance of the seed-vessel rwniafftinff so 
many months before it dispehiisf iitei seedsj 
render its hs^biits -a subfect'of cilriosity ; 
arid in the' annexed pfeite dirridngs ai^ 
jttvert of the? Golchtetim at various staged 
'<ff'gV6wth,i-^fi^(>hi&ut*tonr<he%€JM6n\^^^ 
rtie fldvvers ai^ in- their 'piiii^ ;" tb "sj^irig; 
tfee 'time' when the 'g^firi' hfe^aHpivfed «t 
irfiafurity>=ahti'*'ha#tli(e iifew billbfe hit 
folly f(^med'*^'''^Wbuftte Wki theif 
rise' frbrii 'the' 'tAodek} "kCf'-thfe: bi^ 
of the flower 'itibe/ -and ' afe S!^«d^ hf 
commuhicatmg- Ves^S to thfe* t>M btrlb, 
Irom l^e' jilted' '<yf- which ^^be^ the- hew 
bulbs arid' their ^wettf '^sitract ' their mi- 
trimeht ^ THe^^ame modfe^and prbJbeiss 6f 
^owth in tht'-ybufig'^arits^ and' gradiid 
dedirie of the panerit bulb irf cb^Msequeiic^ 
of having its juices absorbed by the in^ 

■ ^ • • '* SeePftitell. -^ 
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cpetei tig bulbs, occurs in all plants of 
the bulbous kind ; as may be seen by 
opening Tulips, Harebells, Frittillarias, 
Dog-teeth, &c., at tbe period when their 
flowers are in periection, and at other 
marked stages of their growth. In many 
species the rudiment of the future bulb is 
visible in winter ; as may be seen by con- 
sulting the plates at the end of the 
volume. 

Hence we perceive that bulbous roots 
of every species are governed bv the same 
genera! laws in the re-production of both 
their viviparous and oviparous progeny, 
although the manner in which this 
wonderful process occurs is beautifully 
diversified in the different kinds of bulbs, 
of which specimens will be found in 
Plate 12. 

In order to trace the Crocus-bulb from 
its first seminal growth, I sowed some 
seeds of the common V'ernal Crocus, 
the germination of which is shewn in 
the Plate. 

The long carrot-like fibre from the 



Crocus-bulb is very geoieraUy found ia aJUr 
^ l^>ecie^ of that germs, and mor^ ^pi> 
ouliarly «o in the So^on dSrocus. 'Qie 
bufes of , the comipon Gladtolns a]fit> 
ibrow ojut ^knilar {uHK>essefi^ whicb^ witb 
|he root-fibres^ drop off won jailer ihe 
;ciew bulb l)as attained it^ |uU growth. 
)^]j:h the use jof this apparent root I aqa 
i)ot acquainted : it seen^s, however, ffioce 
peculiarly to belong to those bulbs whiq^ 
}m\p not arrived at the d§e of prodtfcing 
f|pwers> as I have more ftequ€»Uy Tie- 
inarked this 4ii^pearanc^ in le^f-bulbs than 
\jf\ jQpwerrhuJbs. 

: That I might -observie the etfect which 
the ;kaf might hav^ upon, the growth <d 
thB ^edling bulbs of GrooQs, X tiocdf: twelve 
of them, the third year iicom the period 
of their germination, and planted them m 
a gaixi*ea*pot in August 17^ I^ June 
1794, wh^ taken <mt of thje pot, I found 
they had increased more ithan double, 
^e nun)^ber being twenty-^ven. In an- 
other pot, time and all circumstances tlie 
f^e^ I. pl^ot^ twelve <:4:heFs, and c^ off 
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the leaves as they appeared above the 
soil, but not quite so assiduously as ought 
to have been done : the effect of depriv- 
ing the bulbs of their leaves^was diminu- 
tion of both size and quantity ; the size 
of each bulb that had been robbed of its 
leaf being at least two-thirds smaller than 
those which had remained in their natu- 
ral state ; and io resjwct to quantity, six 
or seven small bulbs were the entire pro- 
duce from the twelve which had been 
planted ; half of that number, probably, 
having perished in consequence of the 
loss of their leaves. Eight of the healthy 
bulbs were planted again the autumn after 
their formation; and in April 1795 were 
again taken out of the ground. The pro- 
duce was small, both in size and quan- 
tity ; and having been exposed to much 
wet and frost, I supposed the bulbs which 
were planted to have been injured. The 
extraordinary figures of the bullw in 
Plate 12, will shew the curious anomalies 
in vegetation occasioned by tmfavourable 
weather and other adverse circumstances. 
M 2 
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—I pursued my observations upon Cro- 
cus-bulbs no farther, but hqpe they may 
serve as a foundation for more extended 
experiments, by some ingenious students 
in the science of botany, to whom I oflfer 
the result of my researches as forming 
mthei: a sketch of that which may be dis- 
covered, ttian of any thing that has yet 
been thoroughly investigated; not, how- 
ever, without flattering myself that my 
experiments may prove a . base on which 
may be raised a valuable superstructure. 

The Potatoe affords us another mode ' 
of fulfiiling the general law of nature in 
the reqevyal of its species in the produc- 
tion of its viviparous progeny. This most 
useful vegetable is of the kind termed 
tuberous; the essential difference betwixt 
Vrhich and the bulb is said to be, that the 
buds are formed only on the surface. 
This, however, does not .distinguish the 
tuberous from all the varieties of those 
roots which are usually known under 
the name of bulbous, as Crocus, C6U 
chicuiQ, and Gladiolys. This is ^ sub« 
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ject by ho means thbroughly understood, 
but which a few years will probably eluci- 
date in a more satisfactory manner. With 
the systematical part of botanical science, 
we have at present little concern: the 
more pleasing one, the physiological his- 
tory of roots, is that which must engage our* 
attention. • The Potatoe, notwithstanding 
it may be met with' in every situation, is 
known to few in its habits and mode of 
propagation ; and there are vai^ious spe* 
cies of exotics which would present to tha 
generality of botanists a less novel spec- 
tacle than the delineation of a Potatoe- 
plant, at Plate 13, will probably exhibit' 
The Potatoe-bulb is thickly beset with 
small buds, every one of which is capable 
of becoming a complete plant; which, 
while attached to the old Potatoe, puts 
forth foliage and the parts of fructification, 
protrudes root-fibres, and throws out those 
shoots on which the young Potatoe is 
formed; the parent plant, like all other 
bulbous plants, being absorbed by the 
growing progeny to which it has given 



birtlH of, both the vivipaFous and ovi- 
parous kimk. The young bulb^^ a}t]ftough{ 
commonly linown uader the naoie of 
YQ0t», are jjpAttd perfectly distinct from the 
mdicles through whkh the nutriMous. 
J4»ice$ ei the earrth ari convey^jr and seenat^ 
analogous to the stengi4>q)b6 of Po^ygo-^ 
num Viviparum, and othem of tb^t &a« 
tore ; as these bulbs, or young Potatoes^ 
are not only produced from parts beiwatH 
the seii^ but in sos&e kistances have beea 
known to i^ue from every joint of the 
stems which made their growth above 
ground, and which at the same time pro- 
duced at their summits all the parts of 
fructification *. 

An experiment, which I made up<^ a 
^mall scale, nearly twenty years ago^ 
evinced, that, by destroying the blossoms^ 
of at^ Potatoe plant, an increase of 
at leadt one-third in the bulbs might be 
obtained. Mr. Aildrew Knight, who in 
his ingenious researches never loses sight 
of practical utility, by management ,di<- 

^ See Darwia'9 Hiytolt^ia, iteotioa xni. p9ge 4flS^ 
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fectly the reverse, procured seed froao the 

early species of Potatoe, which under tlie 
common management rarely jwoduces 
flowers. Mr. Knight caused strong stakes 
to be fixed in the ground, and mould to 
be raised in a heap round the bases of 
them, and in contact with the stakes. 
On their south sides he planted the Po- 
tatoes from which he wished to obtain 
seeds. When the young plants were 
about four inches htgli, they were seciwed 
to the stakes by shreds and nails, and the 
mould then washed away, by a strong 
current of water, from the bases of tbeic 
stems ; so that the real roots, or fibres, 
only entered the soil. Under this treat- 
ment Mr. Knight found that blossoms 
soon appeared, and that almost every 
blossom afforded fruit and seeds. 

Farther ingenious experiments and 
remarks, by Mr. Knight, on the growth 
and culture of the Potatoe, may be seen 
in various papers published by the Hor- 
ticultural Society, which are well worthy 
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the attention of the vegetable physiolo- 
gist. . 

There \iBxe been doubts maintained 
of the advantage derived to the younff 
plant from the superior size of the tu- 
berous bulb from whence it springs; and 
it has been asserted, that the green tops of 
Potatoes, separated in June from the old 
plant, and set in the earth, have produced 
a good crop : and I have been assured by 
9ome gardeners, that they have practised 
this method with success. Also I have 
been informed, that in some counties a 
plentiful supply of Potatoes is obtained by 
planting the peelings only. li is difficulty 
however, to believe that the embryon 
vegetable can maintain its life and 
vigour when almost wholly deprived of 
the farinaceous substance of the cotyle^ 
don^ Experiments on this point would 
be easy to make ; and as nature usually 
provides a more ample store of nutriment 
for the beings which she brings ■ into 
existence than will be necessary for their 
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4lust:enance, this superfluity, calculated to 
meet all casual circumstances, might pro- 
bably in a great degree be spared from 
the actual well-doing of the embryon 
vegetable, and converted to farther useful 
purposes. On which principle the inferior 
Seed-corn, recommended by Sir Joseph 
Banks ^, may produce a harvest as plenti- 
ful as the finest grain : and as in Potatoes 
the young plant throws out numerous root- 
fibres, even before the expansion of the 
leaves, it may require less quantity of the 
i^inaceous part of the cotyledon to main- 
tain it in vigour until that period of 
mature growth when it can fully provide 
for its own sustenanpe. Yet that a large 
portion of the nutritious juices of the 
parent plant are necessary to the support 
and health of the infant bud, is seen in 
those Potatoes which are infested by the 
disease called the curl, the stems of which 
are always found shrunk and shrivelled, 

^ Pamphlet on the Use of small Gra'iD for Seed, 
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'4ttid the bulbs produced from them mnaU 
and few ; ¥tnd the plant from which they 
«pring remains in the ground hard and 
undissolved^ or/ in oth^ words^ n6t ab* 
ttoffoed by the growing Potatoes : whereas 
m healthy plants the portion set in the 
€9ltb, firom which the young plants de^ 
five their origin, affords them sustenance 
by its juices ; aiid a^s the infant }^ogeny 
gradually increase in si2;e^ so the parent 
bolb gradually declinesj, uptil the whole 
of it finally disappears. 

In support of the position of Sir JosefA 
Banks, that the seed of Wheat which^ 
firom the cirqumstance of unfavourable 
masons, or from other causes, has not ar. 
rived at its wonted size, is capable of pro. 
ducing a full and vigorous crop of graiiip 
we have the practice of experienced gar-? 
deners in their management of the seeds 
of Melons and Cucumbers ; which they 
jirefer at the age of two, three, or four 
years, to those taken fresh from the plant ; 
as they believe that the superfluity of nu-p 




triment generally laid up in tie cotyle- 
dons, by causing the herb to be more 
luxuriant, lessens the quantity of the 
grain ; and that, by keeping the seeds 
some years, although they presence their 
power of germinj^ting, the farinaceous 
part of the cotyledons in some degree 
loses its nutritive property. And in fruit 
trees, and other vegetables, we find that 
whatever diminishes the excess of growth 
in the foliage, increases the product of 
the fruit. This subject is peculiarly in- 
teresting, as forming the basis of the most 
useful art of gardening; — an art, it is to 
be lamented, not yet accurately under- 
stood; and to the improvement of which, 
and of the still more beneficial art of 
agriculture, all speculative inquiry should 
tend. I shall be happy if this imperfect 
sketch of the physiology of vegetable 
life may in any degree be found assistant 
to my young readers in their study of this 
useful and interesting branch of science, 
and earnestly recommend to their atten- 
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tion, that experiments the most inge*- 
niously instituted will be of' no valoe> 
unless they lead to knowledge, which is 
capable of being reduced to practical 
utility. : ; ! : . 
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